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B. Attitude Control of tha. 

CC. Perform Commanded ‘nmetinais for, 

D. Re-enter the recovery venicles fm 















, B. ° Provide necessary telemtry, % 


and ground equipment. 
¥. Control of equipment temperatures 
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The Corona J<3 System shall be capable of obtaining” 
and monoscopic photos by utilizing panoramic cameres opers ‘ 
en altitude range of 80 to 200 neutical miles. ‘the pencraaic camera phot r 
sean angle shall be 70 degrees, yielding 8 sveth width ef 130 ne@utical - miles at a 


Seni 


Satellite Vehicle altitude of 90 nautical miles. Yor a single “mission at ‘90 newts 





cal miles altitude the normal panoramic filz capacity represents a total stereo, . 
ground coverage of 7.7 million square nautical miles. Supplematery provisions, Foy 
shall be provided to locate the vehicle position st exposure within one quarter 
minute of arc at the local horizon in relation to ‘concentric earth coordinatess “". 
vith © corresponding tine determination within one itillsecund, ste 7 
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‘mustion of the miasien steli not te © 


Aa ses 
: Augnantiea Thored Boost Vehicle (e1V-00)" end ee 
“Launch from the Western Test Range (WIR) ‘in 4 so! 





to the greatest extent feasible. On-Orbit contol vill be performed anaeunds thie ga 


complete 

SRST technology. a ¥ 
(32d, Characteristics nae ee 
3.1.1.1 Operational Characteristics Pere | 

| The MB System encompasses the total capahtiity neoaseary t achieve peas ch 
“gurveillance photography by orbiting satellites ana inohudes ell functional ‘flight e . 
and gromé based systems vith support personnel necesaary.t0 attain this ovfactinds © : 

:. 








The salient characteristics of the Bystem are as folloves, eat ba 
A. Commis et Seid vi be oe nh we of te a 


FORM LMSC 675T 


















. wotioat ; 
= 8BOTTEIIV : 
VEU AVL WAOAKO GINDID 8 aon Berend pave 


tr 
! hl 
fT 

rs 2 


ee — we 


ad ar po 


SBMONS UEiUBA 


6010n a 
































fa 











CARMI NMEO FTE 


or my not be a part of the ECF 
Aight oF Flight series | basis if 3 





grammer, the selection of stored programs and camers operating functions anal be oes, 


Ce aaa: 


provided through real time commands based on actual ephemeris conditions as. bebeaiee 
mined from tracking date. 









‘Satellite Vehicle. 
c. Apsidal: rotation and nedal regression: caused 4 i) earth's 
‘oblateness as related to the orbit plane inclinatian. ape 


To synchronise the stored commands vith vehtele postitoa, ‘the orbital: te 
' programer shall be adjusted by real-time command #0 that the: in-track error ‘does 
not exceed 3.5 seconds of time. 









} 









and 26°N.’ latitude, and 145° to 172°W.- ; 
is ohen, Retrieved, Wi be acceuplished 


by water: recovery in the eent, that air 
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“ager normal paces conditions; réh! 
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“Vahtole siamands tranemitted 1 by the SCF wilt be based upon epheseris data 
obtained and reduced by equipment presently‘ in use “4n the SCF. Payload comand : ° 
will be based on the payload date available generated by the PAAPO. Available : 


proven software and procedures shell be utilized hae the: “yprentest extent pane 4 




















with the: frequency of i 
B. Launch Operations —- Bk Seine Seca sive. Sake 
Progran Qi venicies will be savwiehied§ frou, i Weidanberg Air Force Base. - 

Launch operations will be under the cognisance of the 6595th Aerospace Test Ving 


The following launch complex will be utilised to © ssscabley ebeck out end: ‘launch 
the SLV-26/SO1B boost vehicle. a 


launch Complex 75-3 Fade Mander 4 and 5 ee 
— PALO=1 : Peg aber bo 
: ne 
in areas of range safety, collection of down-range. selene oy ye surteee 
ships and range interference control. Upen request; & 


+ Ya mae evatlebie for eeilectfon of dem range talemetzy data vi 






scheduled and performed in guch a manner as to nek invalidate the 
within 24 hours. At such time as this vehicle must be demated, an altemate © 
vehicle and launch pad may be required to phase into the standby status provided ee 








must be given highest priority at such as its leuneh ig directed, ‘thet eapan hes 
bility to checkout and launch Program vehicles from the pass ewr assigned Peds. = 
shall not be impaired during the standby period. ~~~ = Eat ag oes 

Final checkout, loading, and mating of the payload. equipment to the 


satellite vehicle must be performed under conditions of the strictest 4 










during the preparations for, end conduct of the launch operation. 


C. Recovery Operations ° i - 2 5 
‘The Satellite Vehicle recovery system ehal2 provide a cepebility, : 
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’ fourteen (14) days after the first recovery, It is "regifred that the ae pray s: 
Fo Ras’ %, : 

on station during both the. first and second active periods of satellite: ib 
operation. Each active period will normally be ate oe Saye curation, however 8. 










B mode with subsequent A recovery at a later times’: a ao ce 


Appropriate liaison and communications detween, a Lendl and mortace 


ha 
















a | range of missions with orbitel parameters vithin ‘the following Tintts! 


1. Range of orbit incliiatios: = =» -60 to. 1h0 degrees. See 
(Most probable inelinations: — 65 to 110 Hegrees) ~~ 
2. Range of perigee altitude: 80 to 200 nm. 
® (Most probable perigee altitude: 88 to 110 nett) 
3. Range of orbital period: 88 to W-5 minutes 


4, Range of perigee location: J. GON to 90°3. “Qatitede 
#. (Most Provable periges location: “20% to 60° latitude) < 


Vehicle structural limitations may preclute’ ‘flying all possible = ona ae 

combinations of the above parameters. Hence, at ‘dneLinetions below 88 teogzaesy toe #8 

/ Anjection altitude shell be the levest value compatible with SLV20/s01R str rs 

\eapebilities, Missien duration. shell be dependant ween, to the. orbit, ineLinetion 
i perigee altitude selected. ae ee ie See 


Si ee 


_— Note: Otay tnd nn fsa pti 





i Jnclinations: 


2. Perigce Altitude: 


Period: © 








c x. Ped No. from North latitude Longitude _ above Sb 
153 k 182.,48° 34.757302° 120.6917 es tt. 
us 5 218.50° 34.756153°  120,€2502° 160 fe esate.» 
PALCeL = 225.58" HOGS. AmD TIN, MES 





Wester Test Range (VIR) facilities shall be, utilised, for tracking, . : 
telemetry, renge safety and range frequency interference control. : 

The Launch Azimith shall be compatible with orbit inclination require: 
“wents end range safety restrictions. For inclinations below approximtely Sn 
degrees, a yav (log-leg) maneuver will be required because of range safety Limitations » 
on launch azimuth. Hence, for trajectories which require orbit inclination angles 
of less than -68. degrees the dog-leg maneuver must be accomplished after the pre- 
dicted dowmmrange impact has passed the critical range safety boundary, 

The Jaumch Windoy shall normlly not be less than plus and minus one. = 
half hour bbout the optimm launch time. the oytimm launch time shall be. — : 
for each flight on the basis of required grome ocarch-aree Lighting. editions and ° on 
Vehicle thermal amare cea ; Within the above constaniatay the laumch tine at 
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80lid Motor Separation bite aoa 
Booster Main Engine Cutoff «218 a 


: ao = _ A Vernier Engine Cutoff ; Be .. eat: a 
| Booster Separation gg ae 


Optical Door agen 


Stage II Engine Cutoff 4B3 or oor ao 
(orbit. injection ) 


A representative ascent trajectory profile is shown in Attachment zo = co 


“= 





Launch Reaction Time ‘4s defined as the tine spen necessary to 
all prelaunch preperations and accomplish the launch, starting f from 1 the time's a ; 
perticular missions is dgfined by the Special Prejects Directorate... For the sLv20/ ., jie 
SO1B vehicles the following items require hardvare setting or other action based a 
on mission peculiarities and the launeh pad to be utilized. | 7 . 
1. Satellite vehicle and paylead fairing paint pattem application 
for thermal contre] as required by sun angle predictiens. : 





2. Satellite vehicle recovery timer ané/er Lifeboat timer. : 
3. Satellite vehicle velocity meter and radio guidance antenna. — 

h, Satellite vehiele erbital programmer. . 

5. Stage I Booster eutepiict programer, = et 
6. Growmd Comeand Guidance Computer, Oe, JF ee 








‘ 7. Battery and Centrol gas leeding, 
= 8. Range Safety flight data. — . 
ss 9. Solid motor drop time. - 
ne 10, Payload Delay Settings” 
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ap 


s wptohs Seewady rogaine, ‘lend tines froa lewneh of 8 days. Tis ecoume BY iy* 2 
= as the standard aft puytind cenfiguration,': jon earch apmaa es ieee eae gant 


Orbit Sustenance end Orbit Maneuvering Control ere not required pro= ., 
vided that mission requirements fur exbit plane inclination are echieved end ea 
ground tract syechronizstion can ‘be mintained fur the specified xicsion durations.” 
For inclinations between GO degrees and 91 degrees, mission requirements can be Pee 


‘satisfied by flying the longer peried orbits of eppreximately $1 minutes (Westward: Bs 


closure) without « need for custaining the satellite vehicles’ exbitel velocity.) .. = 
The eccentricity of these orbits tends to minimise the effects of atmospheric Greg 
while mintaining an acceptable perigee altitufe end leestion for paylead operation: “ 
The operating regime of inclinations greater then $1 degrees with near-circular ~ 

(low eccentricity) orbits of approximately 100 nautical miles offers paylead ad- ~ 


" yantages of improved scale, more constant compensation of image motion, end oy 


increased opportunities for payloed eperation on Nerthbound as well es Southbouné - 
passes. The desired synchrenization oan be attained by flying one shorter persee 
orbits (Eastward closure). seeere®, ry Seri vehicle beebating at these ewer .. 
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Beene that the satellite vebiie rascals’? 
‘nautical miles during the active mission phases. 
. determining means of extending the systen capepsiity te sttain near-circular 


eer 


direction. These rocket motors ame) have a nosines! l - 





on North to South passes sips with Beuth to North peases utilized ees emergency. : 
A representative re-entry flight profile is shown in Attachment 2. A back-up 
attitude control capability shall be provided in the satellite vehiéle which will | 
allow at least one recovery on the North to South passes it the eid mibeyoten’ 6 
should fail. s fo. awe SEHR A oe alg ipo 
The primry latitude for the Haweid recovery zone shell be 2h degrees, bt 
Horth an North to South and 18 degrees North for South to North passes, >" nee Bs 
Re-entry impact dispersions ere influenced by the following primery 9 =>. 
error sources: ee a 
1. Satellite vehicle attitute and attitude rates at re-entry vase 


ef 











separation. 
2. Re-entry vehicle attitude and attitude rates efter separation ane. 
during spin up and retro-rocket impulse. 
3. Re-entry vehicle static and dynamic balance. 
Lh, Retro-rocket impulse tolerance. : Skee 
5. Uncertainty of orbit peraneters at , tine of reeey vehiole, je tage Pies 
A separation. So eae 
— 6. Event timing errors. 





of an orbital phase abort, the payload aball be recevered (1£ possibi, 


_eblative shell off and parachute deployment at « later time than. would, be 


subsequent SRV re-entry due to dreg shall cause the SRV (vith payload) too ce Bea 








Orbit Inclination. = 
Rocentricity 
» : : ‘Period: - : age . 


? are ai ai ss 


Guidance & Control 
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persons. In the event of en aborted launch, provisions shell be mde te, res 
cover payload equipment under eppropriate security conditions, Similarly, in i 
the case of a catastrophic malfunction during booster ascent, ® strict accomnting- 
shall be mde of payload equiyment salvage end/or Aspoeition,” In. the arent & sg 





recovery cannot be effected, self-contained SRY. tiner shall. be wtarted #808! 
the receipt of the first recovery command (ARM), shall not perform the ‘normed - 
reverse thrust but shall perform recovery fictions such as thrust cone sects - 5 


See: pee 





"the 
performed in a normal recovery. Since these events shall oceur in orbit, the 





Existing Range Safety Requirements shell be complied with, = 
73 ‘ 
The Reliability Objective for the Total System must cmnsider the nse, 





AGE for the eve. 








ce aby is ard 2S te om” : 
miosien ‘yenicle asseably will aceouplish all ‘primary mission performance - os 

requirements for the duration specified bereln. The following values i 
represent probability of success goals to be achieved in System operation: ~~ 

1. Sebeduled count dow to lewmeh 0.70 

2. ‘Launch, Ascent, and Orbit Injection 0.95 25 - 
3. Orbital mission ( 8 deysactive) 0.8: = . io- 

° (9 ay eetive) 0.82 as 

(amen) om 

“The days active): O77 25 

1s days active) ’ 0.75 - : Sie ele Sa _ a 

“(ib dagd active) 0.th 








heating and loeds. This action normally occurs ania 25 days after oc 





launch for Loe pe satellites placed in a 91 minute orbit. 


3.1.1.1.2° Responsibility oe ee ry, He. 
A. Miss ibility - The sexagecent ena miesien 
Pr Bho iSeries nb loeb ae Ae 


relationships for System are as follows: 

ss Progress Management - = EE won, manic. 
am overall system engineering (ineluding mster system specifications) and. ‘aa 
integration (including mJjor sub-systen interface specifications); overall | 
system mastery planning, programing, and budgeting; sesexbly and checkout of the 
system at the launch ped; laweh and mission operations} capsule recovery, ana 
Gelivery of film te DNRO-designated processing facilities. eet 

In addition, the SPD is respmsible for: the thrvst-essiste’ THR end HOMD 

boosters; the Agena booster/spacecraft; procurement of the DISIC; the sequisition 
and operation of system assembly (excluding the IMECAP facility) and launch . 
facilities; m-orbit command ena eentrel eohgeeahicag end — recovery fereee 
and equipments. . SS a oe ac: 











The Director, ‘PaAPO,: ts a responsinie f tor total payloet oatassaihly | Seas 
“development, protucti¢n (excludes procurement of thé .DIBIC) anit test; the : aS 
provision of the software support to the Satellite Operations Center before, 
during, and after missions; operation of the IBCAP facility; and adherence ie : 
master system specifications; interface epecifiowticies and master project plane 
established by the SPD. ; 


By definition, the COBQMA Poytind Subesceabty Sncluiee’ the concm = 
cameras, the the OT and/or DIBKC, fia trenepert micianonsy the XV*e, suoporting 
structure and aball, and thos other tteue newaslly tastelied and tested at 
the IMSC-AP facility. 7 re ee ou ose hee 








. Launch Vehicle Contractor 
The Launch Vehicle Contractor shall provide the Stage I Booster . 
vehicles, and will also provide al) services necesaary to checkout and lemeh | 
the vehicle. Douglas Aircraft Company is the Lamch Vehicle Gentractor for” sete " 


he 


the SLV-2G Turust Augnented Thored seed for Program 








Ascent Guidanog conteastora eee es a ee 
The Gwidanee Contractors shall provide the guidance equaticns and i 
guidance-computer programming necessary tO inject the Satellite Vehicle into 
specified orbits vithin allovable tolerances, Radio command guidance will be 
utilized to steer both the Stage I booster and the Satellite Vehicle during | 
ascent. Western Electric Company/Bell Telephone Laboratory and Univac 
Division of Sperry Rand are the Guidance Contractors for Progren 

Satellite Vebicle gentractos 

The Satellite Vehicle serves as 8 Stage II booster turing ascent 
and operates in the orbit mode efter orbit injection end through SRV 
separation. ‘The Satellite Vehicle Contractor shall provide this vehicle end. 
all necessary services to checkout and lawmeh the vehicle. Lockheed Missiles 
and Space Company is the Satellite Vehicle Contractor for the/Agens goa SSO1B) used 


meter; 





Vehicles, and associated components necessary to operate the cavicaa., “Camera 
equipment and SRV’s will be supplied to the Payload Contractor as Government | 
Furnished Equipment. Lockheed Missiles and Space Company provides the J a 
payload integration and engineering for Progran 

Pano c bs % Con a Bia oe guns 

Panoramic cameras, film cassettes, and associated otoeraeis 
equipment, except film, shall be provided for the Systex by the Panoramic — 
Cameras Equipment Contractor. This equipment will be supplied GYE to the : 
Payload Contractor, however, the Camera Equipment Contractor will furnish field . 
service support uder the direction of the PSAPO. Itek Corporation provides 
the Panoramic J-3 camera equipment for Program 

Dual Improved Steller Index Camere (DISIC) Contractor 

The DISIC, film cassettes, and associated photographie equipment, 
except film, shall be provided for the System by the DISIC Contractor. 
This equipment shall be supplied GFE to the Payload Contractor. Fairchild 
Camera and Instrument Corporation (FCIC) is the DISIC Contracter. 

11m Contractor: 

The film contractor shall be respasible for manufacture of the film, 








—. *” pecessary checkout, oa loading of ‘the ee spoals sea croredaing of the we : 
“. gecovered file. ‘iis equipment shall be ewplied GIR to the Payload contractor. 
Eastman Kodak is the Film Contractor, = ts : “gee 
Reventyy Vebtele Contractor 3 * gieibee 
The Re-entry Vehicle Camtractor shall provide the Satellite o Recentry_ 
Vehicles (SRV’s) comprising the date capsule, ablative re-entry heat shields, 
retrieval aids ané associated components required for SRV eperstien.. This 
equipment will be supplied as GFE to the Paylesd Contzmctor. General Electric 
is the Re-entry Vebicle Contractor fer Program| : 
ch tions . ; ~~ 
The 6595th Aerospace Test Wing statimed at Vendenberg Air Perce hiss 
Base shall be responsible within the direction of the Program Directorate 
for the integration and conduct of all pre-launch and launch operations for this 
everest at the Vandenberg AFB en sites. 


set 













California. The AFSC¥ shall be responsible within the Sirection “ 
Program Directorate and the PSAPO for the integration and emdanet 
of all orbital and recovery operations for this program. 






Recovery Operations . aes ee ae 
Recovery forces operations an@ deployment will be wider the, --} fee 


jurisdiction of the AFSCF Recovery Control ore as ace eta by the 

Integrating Contractor 

The integrating Contractor shall be responsible to the I Progren 5 oe 
Directorate for the successful integration of all bardware into the Satellite 
Vehicle, and for the planning and conduct of pre-launch tests to verifya 
condition of flight readiness for this vehicle. Additimally, the Integrating 
Contractor shall be responsible for the preparation of pre-flight trajectories, 
ascent guidance target tape, orbital programmer tapes, ee 
integrated documentation required to support the lewmeh and vehicle orbital : 
ao for this progran. 
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In the © performnce ce these resplasibitities, ‘the ietsgecteg Contractor ad 
shall coordinate with all other affected Associate ‘Contractors as necessary. 
Lockheed Missiles and Syace Company’ ‘Se the Seven ing Contractor for Pro ; 


gram “| a 
a ere 2 


- : : os 


3.1.1.2 tics 
Rach contractor shall plan ana logistically ens his end-iten : 

hardvare as necessary for the eccomplishnent of of Program (9 nissia: objectives 
and schedules. Spares provisioning ‘ehall de defined in conjunction with the 
applicable procurement agencies to support Progran QD schedules. Spare oe 
equipment for Progran@§§ shall be subjected to appropriate levels of accep. 
tance testing prior to being placed in logistical channels for all locations 
other than at the contractor's primary assexbly facklity. “In the latter cases, 
: opares shall pass epplicable sccey tees | tests yeier, & to. maileticd.on s Proe® - +” 





storage periods may be incurred. 


3.1.1.3 Personnel and Training 
The numbers of personnel, personnel pre-requisites, and required 


training heeded to support the QJ system shall be identified by each: ‘major - 
contractor and participating Air Force Test Wing. Personnel reqilirensnes uae 
shall be specified for the following categories: 
A. rational Personnel 
B. Maintenance Personnel s 
C. Organizational Maintenance Personne] Pa 
Existing facilities shall be utilized for training wherever possible. 
Unique requirements for training facilities solely related to the QB system 
shall be identified together with supporting substantiation for the need... 


3.1.2 System Definition 
3.1.2.1 System Engineering Documentation 


3.1.2.1.1 System Functional Flow Diagras 
Figure 4 illustrates the functional flow sequence for the major elevents 


of the Qi} system. mMmctional interfaces are described in greater detail in 
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Section 3.3.6 of this document. Figure 5 presents a tree of the operational 
requirements and planning documentation for the QP systen. 
a 31.2.2 Functional Subsystem List 
_ Functional Subsystems comprising the GB systex are identified as 

follows: ‘ 

3-2.2.2.1 Satellite Vehicle Subsystex 

The Satellite Vehicle Subsystem shall consist of an Agena SS015, orbiting 

wehicle containing the payload equipment end re-entry vehicles. The satellite 

vehicle subsystem shall provide all necessary fimctions to fulfill the space- 

-borne mission requirements. 
- 3.1.2.2.2 Launch Vehicle Subsystem 

The Launch Vehicle Subsystem shall consist of a Thrust-Augmented-Thorad 
SLV-20, for the first stage booster vehicle with the Agena SSO1B, serving as 
# the second stage booster. Ascent guidance shall be provided by on-board 

 autopiots ‘and by Fadio-Command Guidance utilizing radar tracking, and a 
ground based computer to compute the gaidance commands during the guidance 
interval of the ascent phase. The leunch vehicle subsystem shall provide all 
necessary functions to achieve injection of the satellite vehicle into the 
specified orbit within the allowable tolerances. The launch vehicle confi- 
guration is shown in Figure 1. 


3.1.2.2.3 Mission Control” and Coummication Subsystem 
The Mission Control and Commmication Subsystem consists of the 


Satellite Test Center, Remote Tracking Stations of the Satellite Control 
Facility, and associated personnel, commmications equipment, computers and 
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7 computer programs necessary to track, comand, and rendout the telemetry of 


the Satellite Vehicle Systen. 


ies 3.1.2.3 Contract Rnd-Item List 
Figure 6 illustrates the Specification Tree for the major end-items 
comprising the QB system. Detailed end-item lists shall be prepared and 
maintained by each applicable Contractor in accordance with his cmtract. 
Detailed Specifications shal) also be prepared, submitted to the applicable 
: Procurement Agency for approval, and subsequently maintained by the Con- 
Ww. tractor for esch end-item to be furnished. 
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=> me 3.1.3 Operability 

aS 3.1.3.1 Reliability Requirements 

3.1.3.1.1 Equipment Life Requirements . 

Br As an objective, all flight equipment shall be designated and 

assembled of suitable materiais so that all Program Qi calendar life end 
operating life requirements can be met under the environments encoumtered 
without an increased failure rate. These minimm life requirements are 

Bees stated below. Where other objectives require that a less durable design be 

— adopted, maintenance, repair, and screp procedures shall be specified, and 

the life experience of each limited life item shall be recorded and cmtrolled. 

The accwnulated calendar life and operating life of all limited life items 

shall be reviewed as part of the final flight-readiness certification pro~ 

cedure to insure that sufficient useful life remains to meet the flight 


eg 


eS) 


Pa, Limited ‘Calendar Life 
As an objective, mterials, parts and assemblies shall be used 


> which are not subject to age or temperature deterioratim within a calendar = 
life of three years. Items which do not satisfy the minimum calendar life 
requirement shall] be marked end controlled. Camtrol procedures shall be 
based om pertinent factors of cure date, storage environments, and date of 
eaesenbly into more complex configuration. Calendar life data shall be 
recorded, and reviewed for part suitability sie to flight. 
-B. Limited Life 

As an ae. materials, parts, and assemblies shall be used 
which are not subject to an increasing failure rate due to wear during an 
operating period of at least 2000 hours of nominal operation or equivalent 
cycles of operation after prime contractor acceptance. In no case shall the 
nhonewear-out cyclical life be less than three times the mximuz estimated 
or experienced Progran QB cyclical life. Where above objectives are not met, 
the item shall be classified as a limited operating life item with specified 
: aeintenance, repeir, and scrap procedures. Klapsed time indicators shall be 
j Wis wtilized or an cperating log shall be maintained to report accumlated operation 

‘ine oF operation cycles for ell limited operating life equipment. 
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categories: i.e., Reliability Design Objectives and Reliability Flight Goals. 
The latter bategoryevas discussed in Section 3.1.1.1.1 of *this document. 

” Reliability design objectives shall be defined as those reliability 
numbers assigned to the functional subsystems for the purposes of design 
apportionment to respective vehiele subsystem and component levels. 

_ ‘The reliability figures given belew represent tke calculated probability 
that all in-line performance fimetions will successfully take place when an 
opportunity to perform is presented. For purposes of calculation, the Cam- 
tractor’s portion of the critical Aerospace Ground Equipment (AGE) shall be 
considered as an in-line fimction. Reliability degradation by items beyond 
the control of the contractor such es GFE hardware, veather, and recovery 
forces are not applicable. 
3-2.$.1.2.1 Sateliite Vehicle Subsysten 
Ae » Progra, Modified Agena 8018 (orbital mode, 14 days maximm) 
oe ‘ potdve operation — Design Objective _. fg 
“B. Payload Equipment (14 day operation) 


“| Design Objective _85 + 


C. Re-entry Vehicles 
Design Objective 85 


3.1.3.1.2.2 Isunch Vehicle Subsysten 


A. Stage I Booster Vehicle (SLY-26) "y 


The reliability design objective of the basic booster vehicle 
is outside the scope of this specification. However, for the purpose of * 
reliability epportionment, @ figure of 0.97‘ is to be utilized. 
B. Stage IT Booster Vehicle (Agens S013), ascont mode) 
Design Objective FH 
C. Radio Command Ascent Guidance 





The reliability design objective of the redio command guidance 
system is outside the scope of this specification. For the purpose of 
reliability apportionment, a figure of 0.985 simll be utilised for the com 
bined ground based equipmect end ere cerns omgmeen 
-/ $ole3.2° Maiptensnce Requivemente | 


tape _ eons ae repair cycles for equip and facilities required to 








- DATE 
ae eoupatiele basis with Program schedules and operations. Maintenance 
re an4 repair requirements will normally be associated with the following areas: 
as A. Pad refurbishment after vehicle launch. ‘This work shall be 
e performed on a schediiie that vill support a pad turnaround time of 14 days 

from launch te lameh. 

. B. Aerospace Ground Equipment (AGE) required te perform vehicles 
z ; eheckost, countdown end lsunch. 
if C. Satellite Control Facility equipment for tracking, commmications, 
y ae _ @mtea bendling end processing. 
fie" D. Vehicles and equipment of airborne and waterborne recovery forces. 
ay In no instance shall the probability of successfully sttaining Progran 
i . GBB xsarce cnjectives ve reduced by « taiture to properly repair or mintain 
7. : essential equipment. 









e : a PEASE manufacturing ; pracktioss. A form reliability progrean is not e part 
of the payloed development plan. abe 
3.1.3.3 GR Systex Environments 


_3.1.3.3.1 Prelayneh Environment ; 
The pre-lauch opersticns phase shall include that period of time from 


when the equipment is removed from the assembly area witil laumch bas been 
eccomplished. Reaovable protective covering will be weed where necessary to 
prevent damgs cause€ by the climte environments. All such coverings shall be 
| @psitly removedle pricr to lift off. ‘The following climatic evirmments 
assvcisted with the pre-launch operations: | 
A. Temperature - Surrowding air texperature from a minimm of 
ee ee 
- Byoridity - Relative humidity up to 100 percent with conditions 
wach ‘iat ccoemaution has Jace tn the frm af ter cr font 
C. Fungus - Eryooure to high maridity i9 conducive to fingua growth. 
ee 


oo es} Send and Dust = Exposure to graded winé-blam send ané dust 
aa oe aca equivalent to ee in the send end Gust test outlined in = 

















DATE 


?. Rein - Re Pe re toon momee cer. Genes See roses 
vein in a rein chasber. 
G. Sale Fox - Exposure to salt fog environment, equivalent to 
exposure in the salt fog test outlined in Procedure 509 of MIL-STD-810 (UEAF). 
H. Pressure - Sea level to 5,000 feet altitude. 
Propellant Compatibility - Surfaces end areas adjacent to the 
vehicle propellant tanks may be exposed to propellant fumes or splashes. 


Materials vhich are employed in areas so subjected shall be capable of with- 


stending the effects of such exposure. Where current state-of-the-art 
prohibits seeting this requirement, protection coating or replacement shall 
be employed. 

Je Explosive Atmosphere - Equipment intended to operate in areas 
where @ possibility of an ambient explosive stapaphere exists shall operate 


- 4a guoh meena witheut causing en explosion. 


- Growid Wind Yelecity - « Veniete structural limitations shell — 


“wet be Saige to the effects of surface wind steady state velocity or gusts. 
; The ebility of the launch eonfiguration to withstand wind inéuced effects is 


@ependant wpon factors of tank pressurization, propellant loading, end 
structural support provided by launcher equipment. For the conditions speci- 
fied, the lewueh vehicle cmfiguratia shall be oapeble of withstanding the 
following surface winds. 
Propellant Jank Conditions 
(P) indicates pressurised tank 
(U) ‘4ndieates wmpressurized tank 
Jeuncher Conditions 
(A) wnbolted toppling condition 
(B) polted at base only 
(C) bolted at base and supported at Booster 


Station 151 
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ey bad 
w_ : 
oer (rt Serer ae — 
oo oops aiouid Wind Conditions - Including Gusts# Fei ea ee oe, 
= SC Condition - eee ae Wind Velocity - note boat 
__Jemeer. se ti—i‘(‘ia CC 
__......_ ans Preseure ee 2 ers (i) (P )_ (0) (FP) @) 
Booster’ & S801 B Bapty v/o Sondas ~~ Lb bh TS 
never {ae Empty with Solids = = 25 Bh TS 
aig Expty SSQLB 
: ae 29 ko 75 
ve sooner Pole “Fe Belits) a ae i ee 
: _ SSOLB Fue ' &3 37 330 °¢37°~«Oo 5 OS 
3.1.3. 3.2 ynech Ascent Envi. + | 








= me escent peer — include that ‘aaa of time from the euttion of 


n gquiliticstion shall be to the Bor D vereian on detersiued by specific 
contract negotiations. 


ve Be Payload Environment: AY vayiiied cildmanto ied be qualities to 
ave withstand @ lsunch and orbital environment as described in IMSC 13-6-002. 






= Cc. Ambient Pressuxe: . 1 fhe satellite vehicle will be subjected to a 
“deczsasing ambient pressure Guring the ascent powered flight. ‘The pressure 
_* 312 "very from that qoountezed et seg level to a pressure of 1 x 107° mit1i- 
‘meters of Mercury encomtered fn pace. The Contractorg’ design shell ensure 
=, ‘thet all equipment intended to operate with a sero differential pressure 
ae acroes various components, stall be properly vented to accommodate the - 
reduction in ambient pressure. Iquipment intended to operete under a 
“™.- -pressuriaed environment shall be adequitely sealed. 

“De Win@s Aloft: ‘the winds emplitude, rate of uhear, duration of 

‘f:"- gees and atmospheric density are factors that my cause the ascent vehicle 

: aa structural, control or renge safety capability to be exceeded. Prior to launch, 


ie the  Tntegrating Contractor” —_— opeute thie wings shears utilising the winds aloft 
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data from standard Rawinsonde observations, and provide the Launch Test Wing 
with percentages of structural and control capability. Standard observations 
Will be accomplished at Ok15 Greenwish time and subsequent 6 hour intervals. 
If sufficient safety margins cannot be attained because of the winds aloft, 
the leuneh shall be delayed. 

Bg A herxic si fel: The ARD Model Atmosphere 19@ is 
to be considered representative of atmospheric density for ascent condition 
design studies. The use of other atmosphere models may be permitted pending 
prior epproval of the iB Progran Directorate. 

Sound Pressure Levels (SPL): The sound pressure level that: is-exected 

to exist on a SLV-26/8801B vehicle are tabulated below. ‘These SPL are expected 
to last no eal than ten perc and are peasured at the base of the booster 


paces a eae 
Bona” 158 1k5 = ay 

est) 125 
143 125 - 

146 128 

149 133 

152 137 

152 138 

1kg 139 

185 139 

139 136 

Reference level is .0002 dynes per square cu. 
G. Axial Acceleration The axial aceeleration listed below is 


expected to occur spproximtely ,Secends before NECO and be of a O to * 


" peak eeceleretion with « frbquency range of * to * Hs. 


3-1-303-3 Orbit Bayfironpent 


During orbitel flight, the satellite ‘vyeniele will be anita toen — 


covizemmnt seusisting yrimrily of the following: ae 
* BOTE: To be determined Gene z 
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oe A. V - = 
7 ° SCuun: 1x10 om of Mercury 
- B. Solar Redisticn: bbs pra/fe"hr (nominal) 
= C. Earth Shine: _ 68.7 BT0/ft7nr (nominal) 
ae D. Barth Albedo: 35% of the solar energy (nominal ) 
E. Magnetic Field: 560 milliguass at the poles to 280 m 


er ‘ at equator for an altitude of 125 n.mi. 
SF yh a F. Atmopsheric Density: § The bockheed~Jaechia or the LDENSITY 
atuosphere models shall be used. The 
z LDESSITY wodel is defined in 198C 656536. 
Fer the orbits flow in performing the Qj Systex mission, the effects 


of micrometecroiés ané ionising rediation can be considered negligible. 


3.1.3.3. Descent and Recovery Mvironszent 
The descent and recovery phase shal) include the periea of time from 


me Re eee ne oe Teeeveny Copeale = 6: tas bom retrieved 





q o =, ga ene eae 

g as considered as representative of atmospheric cenditions for the descent envirm- 
ment for analysis purposes. Winds aloft, cloud cover and visibility conditias 
shall be monitored in the recovery area during Progran Qi operations. This 

a oe ee metecrelogical date sbell be utilised by the Recovery Control Group in planning 


be | the daploynent of recovery forces, and by the Satellite Control Test Wing for 

AP optimising the re-entry end impact position. 

cee Ns B. Air Retrieval: At the tine ef parachute deployment, the capsule 

3 way be cecilisting in 20 fegrees cone and be rotating at a rate of 15 rpm. 

é _ fhe pemachute system shall be capable of preyer deployment under these conditions, 
aa end shall previde « rate of descent of less than 29.5 ft./sec. under standard 

‘| _ etmosplieric conditions, at 16,000 ft. altitude above Mean Sea Level (MSL). 


an | For weights of 120 to 230 lbs. suspended under the mein canopy, the chute/cspsule 

ee eee ee ee 

ow knots (indicated) at @ mximm altitufe of 15,000 ft. 

2 aa “"@, Surface Conditions: The recovery capsule shall be capable of sus-. 

“nin er et i tn mr 3h 8k 

cepsale shall ficat vithout espsising in sea - 
beure end less thea 05 hours. (Ben - : 
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stete as defined in U. 8. Navy Hydrographic Office). 


Aerodynamic Heating and Loads: During the re-entry phase, 


: the SRV shall be subjected to heating and load camd@itions dependent upon the 
"| yeeentry trajectory and SRV attitude. ‘The design of the SRV shall be based 


upon analyses to determine temeretures of critical equipment and structure 
during re-entry, including the provisions and effectiveness of thermal pro- 
tection where required. The trajectory used in these analyses shall represent 
the gexdom heating case given by the root-sum-square effect of all applicable 
flight perturbations (3 sigue). Re-eataytrejectories shall be confined to the 


performance envelope given on Figure 7. 


3.1.3.4 Transportability 

Under normal operating conditions, the Stage I Booster, the Satellite 
oe and the Payload Section of the satellite vehicle will be transported 
‘geparete itexe from their respective factory areas, end subsequently meted 


wat EE see 


y Lewsch base. “Mreneportetion will normally be performed by road, using 


suitable tracks or special, ‘trailers @s required. Payload equipment shall be 


capable of being transported by aircraft from the Contractor's plant to the 
Contractor's facility. During all periods of transportation, positive security 
safeguards shall be-provided to physically protect System QB flight equip- 
ment end preserve the ee level of secrecy concerning its use in the missim. 
3-1.3.5 Safety 
: Normal transport, handling, and pad safety requirements will be 

recognised in the design and handling of Progran @ib vehicles, equipments 
and compenents. Compliance shall be required vith applicable regulations 
for pressurized lines and bottles, explosives and toxic propellants. 
Particular attention shall be given to selecting explosive ordnance which 
will weet the Western Test Range criteria for redio-frequency-electromgnetic 
environments. — 

Toxie or highiy corrosive propellents ‘shall be cepable of being loaded 
and drained in the erected positien on the ped, in a safe manner; even in 
the event of a launeh abort st essentially “lift-off” time. This is not 


es intended to require ‘that tiene funetions be implemented through a “fly away" 
Ke wbilieal, bes rether that ‘sfkuation control be maintained ‘through such 


ae, 
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Figure Mie Operational Performance Buvelope: 
> + Satellite Re-Entry Vehicles 
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V - Earth Relative Velocity at Re-entry Altitude - ft/sec 
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Re-entry Altitude = 325, 000 ft. 
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<5 3.2 System Design Control end Construction Standards 
i 3.2.1 General Design and Construction Requirements 
- $.2.1.1 Specifications end Stendarda - The eelection of specifications and 
standards pertinent to the design and comstruction of vehicles, subsystems, 
equipment and components of theQJ System shall be identified in the appro- 
priate end item specification prepared by the Contrector. Specifications and 
_wtendards selected, and the degree of imposition on the design and cmmstruction 
of Systen@@P end item hardvare, shall be subject to review and approval by the 
_ eh Program Directorate. 


3.2.1. 2 Materials, Parts and Processes - Materials, parts, and processes 
utilised in the fabrication of @ System hartware shall be compatible with the 


spplicable environments outlined in Sectio 3.1.3.3. The Contractor shall state 
rene for materials, parts and processes in his specification. 

S-B:1.3 Batebere snd Pwoges Hesistance - Moisture and fungus resistance 
— be compstibis vith the envircnments outlined in Sections 3.1.3.3.1 and” 
ae  F 3-4. The Contractor shall stete requirements for moisture and fungus 


» 
wo Seay 








~@ ~~ —s resistance in his specifications. 
_ °° 3.2s2.4 Corrosion of Metal Parts - Metal parts shall be protected fron 
*  -- corrosive environments outlined in Section 3.1.3.3 and as required in each 


individual design application. ane for corrosion resistance shall be 

| stated dn the Contrector's” specifications. 
‘+ 9.2.1.5 Iyterohengesbtlity end Replacesbility - The design of GMM systen 
“) barfware shall specify tolerances necessary to achieve the interchangeability 
- and replaceability required throughout the operational life of the system. ‘The 
x 2 “ extent of establishing end maintaining interchangeability shall particularly 
“> apply to the mechanical interfaces betveen mating bardvere of two or more | 
-"" Aseociate Contractors. Interchangeability end replaceability requirements for 
QM system hartrare shall be identified in, epplicable specifications for 
“ hardvare end interfaces. é 
“ 3.2.2.6 Workmanship - - Workamship shall eonforn vith the standard practices 

: Uniformity of shapes, @imensions, fit, 
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aa 3.2.1.7 Electromagetic Interference - All vehicle subsystems shall comply 
with MII-~E-6051C and MIL-1-26600% except as specifically authorised: compo- — 
nents shall comply with MII-I-26600. A demonstration of vehicle compment 
compliance will be mandatory. An electrical interface control plan for the 
Setellite Vehicle shall be originated and employed in the design, fabrication 
and test of the Satellite Vehicle in accordance with the requirements of 
_ NBC ART969R. ‘The payload shall conform to IMBC T3-6-002. 
3.2.1.8 Identification and Marking - The identification marking requirements 
: for vehicle equipment end components shall be in accordance with MIT-STD-130. 
Ce ; External marking requirements for vehicle external connections and thermal 
coutrel paint patterns shall be identified om applicable drawings by the 
‘Contractor. Due to security this requirement does not apply to payload 


Np: MRS sas, 
. 


~ equipments. 






». Bpecifications covering the storage and handling require- 
- 8) Femch Associate Contractor for his deliverable end-item hardware. ‘the speci- 
> .-- - gteations shell identify requirements for environmental protection, mximm 

duration of storage for specified types of equipment, and requirements for 
" . equipment maintenance in a stored condition. 


3-3 Performance Requirements for Functional Subsystens_ 
“3.3.1 Satellite Vehicle Fimetional Subsystem 


The satellite vehicle fimctional subsystem consists of a satellite 
vehicle with attached payload and satellite re-entry vehicles (SRV), and the 
necessary ground facilities and serospace ground equipment (AGE). ‘he 
‘satellite vehicle, the payload, and the SRV ere discussed individually wder 
Sections 3.3.1, 3.3.2 and 3.3.3 respectively as follows: 
3.3.1.1 Byageted Performance and Design Requirenents . 

i. _ 3.3.1.1.1 Satellite Vehicle Weight Budget ~ The nominal weight for the 
SSO1B Agena for Program @§§ uissions shall be as follows for the conditions 
stated, ‘These weights do not include the mission peyload or SRV weights. 





. , For new or Pg degiths tga l procured subsequent to March 1965. MIL-STD-826 
will supersede MIL-I The applicability of MIL-STD-826 and LMSC bhT969 
shall be in conformance with the requirements of the procurement contract. 


: : ss : : ee 
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ee Nomina MMMM cens Weight Sumery 
; Weight Total Weight 
Item los lbs 
_ Meight Empty - 1899 
Propeliants 13520 
Helius 1 
Attitude Control Gas (-3 Mix) 68 
Aux, Alt. Control Gas - L/B (-3 Mix) 1s 
5 IH Batteries 630 
5 PM Rockets 100 
Gross Weight Without Payloads 16230 
. Less Adapter and Attach 354 
i: Less Retro Rockets 10 
j Less Destruct System 6 
Less Horizon Sensor Fairings 7 
- Lese Attitude Control Gas 1 
coma ans ot cetera ae ae a 
‘Weight w/o Payloads 158$h 
Less Propeliants 1302 oii 
Lese Engine Start Change 1 
Less Attitude Control Ges 3 
Burnout Weight 2he8 
Less Residvel Propellants 48 
Less Helium 2 
Propellant Margin >.) 
Weight on Orbit with Gas but w/o cad. 2329 - 
Less Remining Att. Control Gas 64 
Less Remaining L/B Gas 1s 








ee 
vate eve 


Pe aie 
ry 






ow fuaih ae ei, Abin a hy, 


equipment status during the ascent. 
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3.3.1.1.2 Satellite Vehicle Reliability Budget Requirements 
The reliability design objective for the satellite vehicle is 0.97 


for the period of time during which the vehicle fimctions as e second stage 
booster in the ascent mode, and 0.7& for subsequent operation in the active 
orbital mode for a period of 14 days. These values are exclusive of the 
payload equipment and satellite recovery vehicle hardvare. The Satellite 


- Vehicle Contractor shall ayportion the budgeted reliability goal to each of - 
the following vehicle functional subsystems: 


A. Space fram 
B. Propulsion 
C. Electrical 
D. Guidance and Attitude Cmtrol 
E. Tracking, Telemetry and Command 
7 Bo - Equipment design and component selection shall consider budgeted 


‘rellabsiity ‘goals. A@ditionslly, subsystem reliability shall consider 


improvements provided through rediumdancy. The contractors shall prepere 
and mintain detailed reliability models together with failure-rate data 
for the purpose of analyzing and reporting current reliability performance 
estimtes for his end-item hardware. 


3.3.1.2 Satellite Vehicle General Design Requirements 


3.3.1.2.1 Satellite Vehicle Description 
The satellite vehicle shall perform both ascent and orbital fimctions. 


The eseent fimctions shall be to: 
A. Provide thrust required to attain injection of the satellite 
vehicle and payloed into the specified orbit. 

B. Maintain attitude control and respond to guidance steering 
commands so that injection into orbit is accomplished within allowable 
tolerances. 

C. Provide a means for relaying redio guidance comands to the 
Stage I Booster from a receiver momted in the satellite vebicle during the 
first stage booster guided portion of flight. 

D. Provide _telenstry Gata conceming vehicle performance and 


The sn-crpst fir teer of we este. vehicle shall be to: 
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_ , A. Provide e stable earth-ertented platform for the payload. 
B. Provide the required electrical power for vehicle and 
paylosd functions threughout the mission. 
C. Provide e means for real-time ccomanding and stored program 
commanding of vehicle and payload fimetions throughout the mission. 
: wit D. Provide environmental protection for all critical vehicle 
* equipment during the orbital phase. 
i . E. Provide « means for transmitting vehicle and payload infor~ 
mation concerning status, operation, and environment back to the ground. 
weg, ¥. Perform necessary maneuvers and sequences to eject the tvo. 
recoveiabie re-entry vehicles from the satellite vehicle for de-boost from 
orbit by primary control and at least once by backup. 
G. Provide the necessary orbit maintenance capability (Drag 
ee Systen - DMS) when fiying lower period and altitude orbits. 
fhe Agena, BOLE, vebiele is a Liquid-fueled second stage booster, 
ie : A by © gintelled rocket engine. During powered flight, pitch and 
"7" yew control 1s provided by the rocket engine with roll control provided by — 
. cold gas reaction jets. During coast and orbital flight, attitude control 
is effected by three-axis pneumatic reaction noszles. The vehicle is com- 
posed of four major sections; the forward equipment section, the propellant 
tanks section, the aft equipment section, and the Stage I1/Stage I adaptor 
section. 
The forvard equipment section cantains mounting provisions for @ ; 
peylosd section, and accommodates the major part of the guidence, electrical 
and communications equipment. The tank secti is en integrally constructed 
Qual chamber containing the fuel and oxidizer for the rocket engine. The 
aft equipment section provides mounting support for the rocket engine, gas 
reaction jets and hydraulic systes. ‘he booster adaptor section atteches to 
the aft part of the tank section and is designed to support the entire satellite 
vehicle from the first stage boester during the ascent phase. The adaptor 
section reumins attached to the Stage I booster at the time the two vehicles 
ore | pevesetae in flight. Figure 8 depicts the satellite vehicle configuration. 
tease “During escent, the rocket engine shell Sevelop's nominal thrust of = 
hon ee hos pounds. the engine $9 designed for a newinal thrust duration of es 
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aa _ @ecendsg. Propellants shall consist of msymmetrical dimeathylhydrasine 
. ~ " (iomat) fuel, and inhibited red fiming nitric acid (IRFMA) oxydiser. ‘he 
'-: propellant tanks shall be pressurised vith helium to insure proper pro- 
pellant pump operetion end to maintain structural loed carrying ability. 
An electrical subsystem shall be provided to supply power to operate 
vehicle and payload electrical equipment. Batteries shall be used as the 
primary power source for the 2h velt direct current supply. Power con- 
version shall be sccomlished by e three phase inverter(s) supplying single 
; . phase power from one leg, and DC to DC converters operating from the un- 
Ra -S" Seguteted DC bus. Provision shall be made to supply switchable redundant 
three phase inverters. 
The guidance and control subsystem shal] sense vehicle attitude by 
means of horison sensors and an inertial-reference gyro package. Pneumatic 
eT candi stcks ca necessery torques to mintain attitude 






_ PE > aetasated by hydraulic serves. Vehicle velocity changes shall be sensed by + 
@ velocity meter consisting of an accelerometer and cowmter which perform 
the integration function to obtain velocity-gain information. During vehicle 
ascent end injection, a preset timer shall comtrol the sequence of vehicle 
events. Steering of the vehicle during ascent-shall be accomplished by 
vedio commmné from a ground based radar trecking and ccemand station utilizing 
& computer to process tracking data and generate steering commands. A redio 
guidance command discrete is emloyed to enable the velocity meter to function. 
The tracking, telemetry end command subsystem shall cosist of vehicle- 
borne transuitters, receivers, decoders, and programmers. Real-time commands 
shall be trensnitted to the vehicle by PRELORT, ZEXE, 375 mc UHF (ZIPP) end 
_~ Range Safety Command links. ‘The PREcision LOng Range Tracking radar (PRELORT) 
eo Operating in the S-Band frequencies shall interrogate « vehicle-bome transponder 
for tracking. Commanding shall be accomplished for the digital (Zorro) and 
is Analog Systems by modulation of the 8-Bent link, The Analog system employs _ 








“> pulse position modubstion using combinations of six awiio tones. Analog cce- ¥ 
aan is' shell be used for selection of programed payload and vehicle fimctions, 1 
oe ee re ee 
Boy er z s 


Ste Se “e “Rese, 





= The VHF (ZEKE) command system shall employ a Very-High-Frequency (VHF) link 
where the carrier is amplitude modilates by audio tones. ZEKE commands 
provide the selection and execution of the: "Lifeboat" back-up recovery 
sequence. A back-up command capability shall be supplied by a 375 me UHP 
receiver in cmjunction with a 9 command digital decoder. This system shall 
supply back-up commands to the existing analog decoder and shall also supply 
a at least eight conmands to the payload. Command Destruct (Thorad mnmted) 
utilizes an Ultra-~fligh-Frequency (UHF) lin« for range safety flight termination 
during vehicle ascent ocly téntil the time of Thorad main engine cutoff. 
Telemetry comprises two separate VHF Frequency Modulated (YM) links. 
Link I is used primarily to report vehicle and payload status and environ- 
mental data. Link 2 is used to telemeter back-up information om payload 
status, diagnostic data and special payload data. A tape recorder, utilized 
fon! the. )_ purpose of acquiring data while the vehicle is beyond the range of 
” gremad station ‘Contacts, is alee played back over the ground stations on 
saree ‘Tank 2. A capability exists for providing tvo additional telemetry links . 
a from the vehicle, if required, by installing the additional transmitters 
and a four channel multicouples. 

An orbital programmer shall be used te store commands in the vebicle 
pricr to launch. Four reels of punched 35 wmhllimeter, 1.5 mil thick mylar 
tape provide vehicle and payload fimctions to be executed at specific times 
Guring the mission. Fach read of tape shall accomodste 13 brushes to make 
electrical contact with an extemally greunded drum through the punched holes, 
tims providing a capability for 52 programmed coumands. ‘spe speed shall 
nominally be 9 inches per subeycle and each tape length can be as long as 1% 
feet, providing programmed events for approximately 250 subcycles (orbit revo~ 
lutions), ‘Tape speed and positioning shall be adjustable by analog commands 

~~ and back-up ZEXE commnés to synchronize the programmer with the vehicle positia 
and orbital period. 
Two solid-state recovery timers shall be used to store commands fer the 
recovery sequence threugh separation of the SRV from the satellite vehicle. 
: Lo riensidacaad aa openers akaione wena eee inate 
oe a. orbital programmer, and the backo-up recovery timex shall be activated cM & 
secure command to contrel the Lifebeat ew Tecevery sequence. 
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aa 3.3.1.2.2 Aerogpece Ground Equipment (AGE) 
| | The Satellite Vehicle Contractor shall provide the AGE required 
to check-out vebicle equipment, vehicle subsystems, and the complete 
satellite vehicle for proper operation within allowed tolerances and for 
flight readiness. Existing AGE will be used to the maximm extent practi- 
cable. 
Vehicle Systems Tests shall be conducted at the Contractor's 

plant prior to acceptance of the satellite vehicle by the procuring agency. 
The purpose of these tests shall be to verify that all vehicle subsystems 


caine individually and concurrentjy within specification limits, and 





: Bé: Pi ge ES vas . ha 
ied srbeystene’ tenting, # Rare teat “aes may be used to 





 rercesaek hastoase provided wy another contractor across e mechanical or +- 
electrical interface. However, all simulators shall exhibit proper char- 

acteristics of loading and @ynamic response as defined by the respective 

coutyectors and per interface specifications. 


“ee 


At the leumeh site, the satellite vehicle shall be inspected to |< - 


oat 


ensure thet no damge has been sustained as a result of shipment. Prior to : 
install ing the vehicle on ‘the lsunech stand, ‘fmetional tests shall be per- 
formed for those itens of equipment requiring confidence testing at limited. 


en 


. time intervals, to naxinize the time that the vehicle may be held @ stand. 
prior to recycling. After erection on the leuch stand end mating with the — 
‘Stage I Booster, the vehicle shall be checked-out for joint comatibility 
with the balance of the launch configuration, and vhen directed it shall be” 


ae 
tar § 


— Countedadown and lemehed, Status monitoring shell be provided te support 
Ny REE Le PERE 
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gredations in performance and reliability so that the vehicle can be leunched 


within #4 hours when so directed. 


Mechanical and electrical AGE shall be provided to implement 

the above stated woncest. Ground handling dollies, slings, and fixtures shall 
be compatible with vehicle hardware to ensure that damage to vehicle is not 
ineurred as a result of handling. The Satellite Vehicle Contractor shall 
substantiate the adequacy of hig AGE provisions: by the preparation and sub- 
mittal of an AGE Plan. Thies plan shall provide for fimctional and reliability 
analyses of AGE, and for the collection and reporting of AGE failure date. 
meigmpaicis vehicle we shall consider but not be limited to the following items: 





Pumctional fest Sisuilators 





Checkout Test Equipment 
B. Loading Equipment for Expendables 
F. Growd Electrical Pover Equipment 
6. Ground Envirconental Control Bqutpnent 
es. tees Control | Bquipeent 


3-3.1.2.3 Bacilitse — 
The Satellite Vehicle Contractor shall identify all facilities 
requirements necessary to sippart the factory-to-laumch sequence for hie end- 


a item hardware. Facility requirements shall. be in accordance with the vebicle 


test and AGE plans. an facility requizemnts thet ere uniquely related to 
: "the @D Progen shall be identified and substantiated, Yeaility requirements 
2 gt consider, but net ‘be Limited to the folleving: 









seco A base. 
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—_ A. Assembly Building 
B. Test Facilities 
2. Clean Room 
3.3.1.2.4 Satellite Vehicle Structural Envel Re te 


“Satellite vebicle equipment shall be contained within the struc- 
tural envelope of the SO1B. Figure 9 presents the general arrangement of 
primary equipment and mjor dimengions. Installation of equipments external 
to the vehicle structural envelope, necessitating the use of additional 


aerodynamic faixings ia to be avoided. The necessity for such installations 





cx es 


fc s ehail ea substantiated and accompanied by detailed analysia of the effect 
of niynsnte basting ant oats wpon the vehicle structere and upon tbe 
“enuipennt, involved. 


3.3.1.2.5 Satellite Vehicle Effectiveness Requirements 
| ‘The satellite vehicle shall be ecopatible with functions, schedule, 


reliability, and utility requirements of the @J system. Equipment and volume 
utilisation shall be related directly to functions necessary in accomplishing 
the GB mission. Vehicle reliaBility shall be enbenced by providing redundancy 
for eubsystens and/or components critical to the mission, within the bounds 

of performence/veight constraints. Interchangsability and maintainability 

of equipments, together with Llogtatical support of spares, shall be provided 
to support the lemch and orbital objectives. Requirements for launch-holds 
and recycle froa the sg eae acs more stringent for the satellite 
vetiele than for the peyloed, : 





ee $.3.163 ‘Susttis Dees touirete 
ee $.32.3.1, Communication ani Cogtrgl Requirements (c&c) _ 
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§3.3.1.3.1.1 Command Subsystem (Missile-Borne) 


The satellite vehicle comnand subsystem shall provide real-time 
and stored commands for controlling all required events from powered flight 
-ehrough separation of the two re-entry vehicles. 
be backed up in such a manner ag to maximise assurance of successful command- 

“tng. A system of command interlocks shall be provided to minimise the effects 


of inadvertent or covert commands. 


ie shown on Pigure. 10. 


cal 


A. Reel Zine { Commands ; 





: vert ficatian Gace eae convenient in real tine. 


for Satellite Vehicle functions shall include but nut be limited to those 


Liated in Table l. 


re gure 


ST 








Critical functions shall 


A block diagram of the C & C subsystem 


Reel time conmands 


SONYWWOD € 
SONVWWOD “H3A 11/8 2 


SONVWWOD W/d 1/8 8 
SONVWWOO Vd M3N 8 


(24vdS) SONVWWOD 11 


SONVWINOD 300W 1v0a3aIN 


ivoeasin 


NO GNV@-S 


4voe33in 


(W/d) 6 HI 


te td! 


(AN3A093Y) LE ID 


(AY3A0034) SE NIM 


SONVWWOD £ 


SONVWWOD 2S { 


SONVWWOD /d 8 


(Wd) Se MIN 















xa f 
GNVWWOO 





| an 
¥300930 . MADN 
W.i9!d ealeae 









8 3adAL 
4300930 
3NOL 


x08 
ONVWWOD 





6 ¥300930 


6 ¥300930 
6 ¥300930 





G 3dAL 
4300930 
3NOL 











6 ¥300030 
6 4300030 
6 ¥300030 
Wdd 
6 ¥300030 : aR i ie 
GNOdx X) Pe 


8 AdAL 
YW, 90d 


4 ' 
q t 


WLIGHO 


rie ‘ONvS $ _ | A 





WVHOVIG OO 


u 
4S 4 
arte 


W3LSAS ONVANWO9D i; 





DATE 1 June 66 


aac j fable 1 


Real Time Commands 


Anal Digitel Secure 
5 Band 


& No. War UR? SS Band: Ver S Band 
Orbital Prograomer Increase/Decrease 
j Orbital Programmer Ten Second Step 
"Orbital Prograimer Reset 
Select Even Orbit Recovery 
Select Odd Orbit Recovery 
v/h Start Level 
Orbital Programmer One Second Step 
‘v/h Half Cycle Level 
Camera Program Select 
en Wh Delay, Start. Position _ 


x 


b4 







{ 
oa 


ae 


Deg Make-up Sreten Enable 
ve DISIC Camera Mode Select 
x Operation Selector No. 2 
Lifeboat Next Orbit ; x 
.,. Primary Next Orbit x 
oe Panoremic Camera Ho, 1 Expogure 
Control Feil Safe | 
Panoramic Camera No, 2 Exposurg; 
Control Fail Safe - a2 
Penoramic Camera No, 1 Pilter Change 
Panoramic Camera No. 2 Filter Change 
a Exposure Coitrol Delay x. 
Yew Programmer Rneble/Disable 
DISIC Camera East/West/Both/oft 
Emergency Ops. Select/Mode Select Byyess 
Pan Early A to B Switchover - - 
DIBIC Barly A to B Switchover . 
Recovery Enable fi 
: Recovery Enable fe 
ame Lifeboat Enable #) - 
— 3 Wifeboat Euable #2 
“telemetry & Bescon oa(for. keo ‘eonte) 


oe 
SFoEBKE Bw won nuerwune 
MoM MO MO Od OOO 
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DATE 1 June 66 
Radio Guidance Commands 
The radio guidance command link shall use a continuous tracking 
X-Band radar which shall pulse-position modulate the command spacing between 
continuous pairs of address pulses. The commands used are listed in Table 2. 
| . Command Destruct 
eS a The stage 1 UHF Coumand destruct subsystem-shall be equipped to meet 


or exceed the minimm requirements of the Western Test Range as specified in 








se! AFMIC Regulation 80-7, “Airborne Flight Termination Systems", and as described 


herein in Section 3.3,1.3.8. 







' Stored Commands ‘ 
We 9 F eBSG ESS Fo 
dipicis meth Provided to initiate verdele. and payload 


l} s 





include but not be limited to ‘those listed in Table 3. 





“gable 2 : 
ae: * Radio Guidance “Comands . ; ee 





ae . Table 3 


STORED COMMANDS - VEHICLE 


tion 


Ascent Phase 
Booster Separation Backup 
‘Enable Radio Guid. Stdering 
Engine Ignition Sequence 
Flt. Control & Attitude Functions 
Digable Radio Guid. Steering 
‘Engine Shutdown Sequence (Backup) 
Switch TM to Orbit Mode 
“a ; Switch Flt. Control to Orbit Mode 
Arm Backup Rev. Pyro Pwr. 





Thess Enable Tape Reset Coumand 
a Tape Index & Subcycle Identif. 


Beacon & 1 Link I Off 
Disable Tape Reset Command . 
Re-entry Exacute-odd Orbits 
Re-entry Execute-even Orbit 
T™ Link IT on 
“VMLLankTT: ofe- ; _— ee 
Pre-launch Tepe Index 
DrageMaxke-up ~ . - 


roe Recovery Phase - Primary wt 

e Vehicle Pitch-down Maneuver : 

Yo Flt. Control & Attitude Fupetions 
ot Vehicle Pitehedg Vaneuver " * 

| Reset Recovery Timer - 








: oe Ee , - Remove Rec, TMmer Power - - 
a eeegh Payload Commands (See Table iy 
oe : Recovery Fhase - Lifeboat -*, 


Ker re mew 


Wr eH Dee ee 


Brush 
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Orbital Prog. 
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Primary Recovery” 
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“Ei teboat Recovery” 
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_ Table 4 
: STORED COMMANDS - PAYLOAD 
: No - Coumand 
Fonction Commands Mode 
Ascent Phase 
Switch Power for Early Door Eject 1 Sep. Switches 
Switch Power for Camera, Cassettes 1 Standard Timer 
and Door Eject 
Orbit Phase 
Orbital Counter 1 Brush(s) Orbital Prog. 
Clock Interrogate 3 i , 
v/h Programmer Start Pulse : : . 
: T/M Enable 1" : " 
Camera (ON_OFF) Sequence Programs 1‘thru 9 18 =" . . 
g Redundant Off-for All Prog. i: 4 ae 
; ase Recorder’, Read-ta 4° s - 
= Bape I Recorder Read-cut a eo aa 
se “1° fape Recorder Step :..* is . 
erage Tape Recarder Track Switch : a" * = 
Payload: Exposure Control , ae te 
- -DISTC ON/OFF os : " 
_ Brush Intermiz Advance 1 : 
- Recovery Phase is Both Primary and Lifeboat — 
Arn No. 1 Capsule Bject 1 Recovery Timer 
et (n/a) 
fare ne transfer Pyr. ‘to No. 1 Capsule 1 " * 
+ 8 Bl ewtrécay Bisebanect . 1 * = = 
Fire No, 1 Capgule Eject Squibs 1 . py ae 
Switch Over to B Mission. © L P/L Function 
oe Arm Wo. 2 Capsule Eject - ; 1 Recovery Timer 
as Transfer Pvr to No. 2 Capsule > ae , mi 
ae Electrical Disconnect 7 1 * m 
Fire No. 2 Capsule Eject Squibds 1 7 : 











_ . 1. Standard Timer 
The Standard timer shall provide capability for discrete 
time: interval. commands with two to five functional events activated at 
each interval. ‘The totel rmning time of the ascent timer shall be at least 
6000 seconds. Timer setting resolution shall be 1.0 second with a repeat- 
ability of 0.2 seconds. 
2. Orbital Programmer 
The orbital programmer shall provide a capability for 
52 stored commands (trushes), cperating with 13 brushes each on 4 reels of 
punched tape. ‘Tape length shall be compatible with the mission duration, 
and tapes shall be capable of maintaining synchronization by resetting + 
150 seconds of programmed events with the determined position of the 
Satellite Vehicle. Accuracy of the orbital programmer shall be plus or 
ean io. 363 seconds, ineluding the effect of tolerances on tape pms: 
oo 7 ae. Recovery and Lifeboat Timers 
cone The recovery and Lifeboat timers shall provide a capability 
> to initiste at least 14 events each. A reset fimction shall be provided to 
reset the timer counter to the initial count, and to reset the output relays. 
Normally, the reset pulse shall be generated by the timer at the time of its 
last event. Timer accuracy when installed in a system shall be plus or minus 
0.5 seconds or 0.1 percent between events, whichever is greater. 
3-3-1.3.1.2 Instrumentation and Telemetry 
Provisions shall be made to incorporate instrumentatio in the 
Satellite Vehicle to previde timely and accurate data for the pre-launch, 
launch, orbital and the recovery separation phases; of operation. Con- 
siderations shall be given to data requirements on a real-time and post-flight 
& pasis. ‘The Satellite Vehicle shall provide the telemetry equipment for trans- 
~ mitting vehicle and payload real-time and stored data to the ground stations. 
YM/IM trenamissions in the 215 to 260 MC/sec band shall be employed. (Figure 11) 
A. Sensors 
Sensors shail be provided as required for instrumentation 
of the satellite vehicle. Sensors shall have adequate dynamic range, 
frequency response characteristics end accuracy to mest the program require= 
Ne ments. Insofar as possible, sensors shall provide an output thet can be 
aT § directly correlated with the eeaeecte moontee 
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— B. Reserved Subcarriers for Payload 
The payload will require 10 channels, four of which chall be 
commutated, two on a 0.4 x 60 cammtater (2) samples-per-second) and two on 
ea 5 x 6 commtator (300 samples-per-second). Critical momitors shall be 
supplied on more than one T/M channel. 
C. Telemetry Prror and Signal 
’ Overall vehicle telemetry subsystem error shall be defined 
to inolude, all error sources from the trensducer's output terminals to the 
transmitted RF signal inclusive. Hach error contributing elemerts mximm 
. specified error shall be considered. All such error values shall be squared, 
the résulting squared values added together, and the square root of the resulting 
sum shall be taken to define overall error. Any error correctim techniques 
shall not be considered in this definition of error. Maximm overall error for 
real. tine, commutated enalog data shall be + 3%. a 
a * Nexium ‘overall error for commtated data, which has gone - : age 
~ through the cycle of vehicle tape recording and aubsequent playback, shall - 
“not exceed +5t. + 
Under conditicss of RF signal strength wall above threshold, 
no typical date channel shall contain hum, ripple or noise with a combined 
amplitude exceeding e 2% RAB value with respect to a full scale data range. 
Yor telemetry signal -reception: and.processing, receivers 
With an IF bandwidth of 300 KC/sec shall be used. Subcerrier discriminators 
shall utilize IRIG input tuners and standard output low yess filters. The 
satellite vehicles’ Seas sudsysten design shall be compatible with these 








fy 2 conditions. 
tt E. ene ; 
e Transmission shall be in the 215 to 260 MHZ band and conform 
—. to IRIG requirements. Transmitter output power shall be a minimm of 2 vatts 


(1.5 watts at the antenne terminal). 

F. Subcarrier Oscillators 
4. | The subcarrier ogcillators shell utilise stendard IRIG bends. 
, Too nexium subcarrier frequency érift es a result of al) causes stall not | 
| €xceed + 2% of the bandwidth through which the sutparrier's frequency is 
“Vs, deviated by fuld ocala date. The mubcarriers frequency deviation shall be 2 


pees 
Ss 









4 





proportional to the modulating voltage (positive frequency deviation for 
@ positive modulating voltage) with a linearity within + 0.5%. Harmonic 
distortion shall not exceed + 1%. As a design objective, no subcarrier 
oscillator sbali be capable, under malfunction conditions, of generating 
an output frequency which interferes with other subcarrier oscillators. 

¥. Commtetors 

Commutators shall have proven reliability and compatibility 

with SCF decommtation equipment. Either non-return-to-zero or return-toe 
tero pulse train formats may be used. The total error contribution of any 
commtator for all combined causes shall not exceed + 1% of full scale. 
At least three calibration points shall be provided in each commtator's 
pulse train which are peraicaiea! referenced to the applicable instrumentation 
gee 


Me Commtated. Data Grouping 
2 Commutated data ‘ohal be scone to facilitate the orbital 


. * eommanding of the vehicle. AlL commutated data shall be capable of 
~ automatic decomautation using standard equipment as now provided in the 


Satellite Control Facility. 
HK. Calibration Pointe 

Fach comsutator shell contain calibration points for at least 
Of, 50%, & 100%, of the subcarrier bandwidth. Calibration points shall be 
chosen so as to be compatible with SCF autccelibratim techniques. 

‘" ¥. Calibration Books 

A calibration book shall be provided covering all satellite 
vehicle instrumentation. In addition, a similar calibration book, shall be 
provided covering all payload instrumentation. ‘The calibration books shall 
contain curves or tables for each instrumentation point relating the magni- 
tude of the physical quantity measured, is engineering terms, to the related 


: subcarrier oscillater's eutput. The subcarrier oscillator’s output shall be 
‘ expressed both as a percentage of full scale and as an absolute frequency on 
‘the same sheet previeusly mentioned, or in the case of the payload, data may 


‘be expressed as 0 function of voltage. 
: The Agena SO1B telemetry shall utilize tve separete VEF FM links. 
Standard IRIG Proportional bandwidth FM subcarriers shall be used for con- 


_ tinuous channels end for commutated date. A _Tepresentative rsa aa of 
 @mta channels is shown in Table 5 

























Vehicle 
Vehicle : 
Payload 
Vehicle 
Vehicle 
Vehicle ~ 
Vehicle — 
Vehicle Commtated 

Payload 

Vehicle 

Vehicle Commtated 
| Vehicle Commutated 
| Vehicle Commitated 
Vehicle 






| 10 
- | = | Vehicle B/U Commtator * 
: * | P/L Commutated (5 x 60) 
16 


Payloed 


| Table 5. Typical Agsignment of Deta Channels 


Vehicle aac 








Vehicle 
Vehicle 
Vehicle 
Payload 
Payload 
Payload | 
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Payloed 
Payload 
Payload Commtated (0.4 x 60) 
Vehicle Commutated 

Payload Commutated (0.4 x 60) 
Vehicle 

Vehicle Commitated 
Vehicle Commuteted 
Vehicle Commutated 


Dig. Dec. (ZORRO) 
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Vehicle Back-up Commutator . 
Payload Commtated (5 x 60) | 
Paylosd Commutated (5 x 60) | 
Tape Recorder Track £ | 
Tape Recorder Track 2 











Telemetry subsystem specification and the telemetry channel 
assignment lists for each flight shall require approval of offers 
Directorate and the PSAPO. prior to implementation. 





3.3.1.3.1.3 Tracking 

The primary means of tracking the satellite vehicle will be the 
8-Band radars operated by the Satellite Control Facility. ‘he satellite 
vehicle shall contain an S-Band transponder and antenna compatible with the 
SCF tracking radars. The transponder and antenna system shall provide a 
system margin of 3 db. at 875 nautical miles slant range when operated with 
the ground equipment described in Section 3.3.7. The tracking transponder 
shall have a proven flight reliability. 


3.3.1.3.1.4 Stored Data 

__ A magnetic _ tape, recorder/reproducer, having proven flight reliability, 
shall be included in the satellite vehicle for the purpose of storing vehicle 
- and peyload Gate & 4 § periots of time when the vehicle is not within range 
- of an SCF ground station, ‘he tape recorder shell have dual track data 
recording capability with a read-in-to-readout ratio of 26 tol. The mxi- 
mum readin time shall be 182’minutes from a 1 x 60 or a 0.4 x 60 commtator 
With equivalent readout time of approximately 7 minutes. ‘he signal response 
shall be 300 cps, or DC to 60 pps commitated. 


3-3e1- 3.2 Equigaent Bnyironmental Requirements 

, The design, construction, and qualification of satellite vehicle 
“equipment ebell consider the environments described in Sections 3.1.3.3.1, 
3.1.3.3.2, and 3.1.3.3.3. All Agena SO1B squtpgent shall conform to the . 
requirements of IMBC 61178 (or D),. “General Envirenmental Specification for the 
Agena Satellite Progrem" except.as specifically authorized. All P/L equipments 
shall conform to the requirexents of T3-6-002. 
3.3.1.3.3 Guidance and Attitude Control Requirements 

Attitude control shall. be provided to stabilize the satellite vehicle 
during the second stage of. ‘povered flight, ineluding any wypowered coast stasaus 
during the on-orbdit operatién during the de-boost phase to initiate re-entry 





"of the satellite recovery ‘vehicles, and during Orbit Adjust Mancuvers. 


It is desired to use as few guidance and control compoents as possible. 
Hence, the same components. should be used on-orbit as in the ascent de-boost 

















SPEC Page 61 





DATE 


“and OAS phases within the bounds of practicability and reliability. It shall 
be a system requirement to back-up the critical de-boost sequences vith a 
redundant attitude control and orientation system capable of oe operation 
minimm, 

Attitude control requirements for the above mentioned phases of flight 
shall be ss follows: 

A. Ascent Phase ~- At termination of Stage I Booster thrust by 
guidence discrete command, the satellite vehicle standard timer shall begin 
operation. Subsequently, at the time of Stage I vernier engine cutoff, the 
inertial reference gyros in the satellite vehicle shall be uncaged and the 
horizon sensor fairings ejected. A coast phase shall be initiated upon 
separation of Stage I from the satellite vehicle by radio guidance discrete. 
Immediately following physicel separation the optical doors shall be ejected 
ue — the control of. the satellite vehicle attitule and rates about all three | 
iss, sball be initiated, utilising the vehicle reference atteined at VECO. 
ghd boriaca sensors shal) reference the roll axis to the sarth horizon. 
= Engine ignition shall be initiated by signal from the standard timer and 
engine shut-down initiated by the walocity meter after a predetermined velocity 
to-be-gained bas been achieved (backed up by o standard timer signal). ‘the 
velocity meter shall be enabled by @ redio guidance discrete command. During 
the ‘burn period, pitch and yaw control shall be prosided by hydraulic actuation 
of the gimballed engine while roll emtrol shall be mintained by pneumatic 
reaction control jets. Radio guidance commnding shall be utilised throughout 
the major partion of the burn period to provide pitch snd yew steering commnds 
w. the satellite vehicle. “At orbit injection, the required accuracies for 
missions are as om in Table 6. ; 


mabe 6 _ Dispersions at Orbit s dehesies 


Orbital Period Fis 
Altitude of Perigee 
ae of Periges 
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ec! B. Orbital Phase - Throughout the orbital mission, excluding 
Ge-boost sequetce and orbit adjust maneuvers the satellite vehicle shall 
remain oriented in the “nose first" position with the roll axis of the 
vehicle aligned with the resultant ground track velocity vector and normal -- 
to-an earth redius, vector. 

The following pointing accuracies and angular rates shall include 
all the errors from the true local vertical and true orbit plane to the 
reference camera axis. As such, these accuracies include the attitude control 
eccurecies and the alignments from the cmmtrol system to the payload optical 
or mechanical reference axes. While the payload equipment is operating, the 
satellite vehicle will be subjected to the following momentum undalances: 





Axis Torque | Worst Case Mode 
Pitch 1.09 ft lb seconds Mono 
b.Q& ft.1b.seconds Stereo #* 






f: Yav 


, 485 ft -Ib-seconds Meno 








Axts , Torgue 

Pitch - 8 ft.lb. 
Yew pe 16 ft.1b. 
Roll - @ ft. Ib. 


' Pointing accuracy eens and maximum limit cycle rates are 
given in ie Te 








Pitch Attitude 
Yaw Attitude 
Roll Attitude 
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— The above accuracies are required during peyload operatiom. At 
times of no payload operation, reduced accuracies are acceptable. In 
addition to the above requirements for stabilizatim, the satellite vehicle 
shall be capeble of being maneuvered in yaw. In respamse to a payload yaw 
programmer voltage, the vehicle shall be positimed in yaw to 0.25 degrees 
per 1.67 millivolt of roll torque input with a stabilisation time of 6 
minutes. 
) C. De-Boost Phase 
The de-boost sequence for the satellite vehicle is controlled by 
signals from a DI/AN recovery timer. Upon the programmed command, the 
satellite vehicle shall pitch down a nominal 120 degrees from the local hori- 
zontal, while orbiting in the “hose-first” attitude, and hold this attitude 
with respect to the local horizontal until the recovery vehicle has been ejected. 
ix Tet time required to pitch down shall be spproximately 60 seconds. After .. 
iy 2 ceecovery vehicle ejection; the satellite vehicle shall retum to norm on-orbit 
; “"Piten attitude, ‘Tolerances: “for attitude referenced to the local horizontal 
“gna orbit plene while in the pitch-down condition sre given in Table 8. < Ga 






Table 8 | Pointing Accuracy, Pitched-Down Attitude 


Pitch Angle from Local Horizontal | + 7.5 26.5- : a 
Yaw Angle from Orbit Plane . | + z ee is 
Roll Angle from Radius Vector 





Be In the event of « ‘wal fimetion in the primary attitude control - 

Bet t acheowtu a back-up stabifizatien system (Lifeboat) shell be activated | : 
> by & secure real-time command. This Lifeboat system shall be capable of 2 
bee performing all de-boost sequences necessary for properly ejecting one re-entry 

, vehicle from the satellite vehicle, Upon initiation, the Lifebost subsystem 
- ‘shall be capable of orienting the satellite vebicle fron a tumbling. mode of. 
‘a 90 degrees per second abant any axis, and be capable of holding the de-boost 
orientation for & minimsi of 30 seconds. ° ‘Lifdbost wttitule, control is*”” 
: Semsisaing by Lining wp the vebécle roll exia with! the local magnetic vecter., nat: 
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— and keeping the roll rate below + 2 degrees/second. Lifeboat shall be 
capable of acceptable performance on North to South passes, and the 
ebility to perform acceptably on South to North passes is desirable but 
not presently required. Pointing accuracy required for Lifeboat is plus or 
minus 10.5 degrees to the local magnetic vector referenced to the required 120 d 
degree pitch down orientation. The vehicle shall not be re-orliented after 
Lifeboat useage. 
D. Drag Make-up Phase 
The vehicle shall have the capability to fire in boost or de-boost 
by using one of a set of solid rocket motors. These rockets bave the following 


characteristics: 
Vacuum Thrust 137 pounds 
Total Impulse - Vacuum 2250 pound-secamds 
(Burn Times= 16.5 sec) 


 p Nominal Delta Yelocity/Rocket 17 feet/second ie 
Satellite Vehicle tics _ me 
~The following estimetes of satellite vehicle mass characteristics 
are pected in Table 9 for preliminary attitude control system design. 





i Table 9 - Estimated Mass Properties, Satellite Vehicle 





3-3.1.3.8 Power Supply Requirements 
Mey The electrical power and distribution subsystem for the satellite vehicle 
shell comprise a direct current power source, @ power distribution network, — ayes 
_ and power conversion end regulating equipment to satisfy the requirements of = . 
vehicle and payload operation. The direct current power source shall consist } 


iy @f batteries baving suffictent capacity to supply electrical energy for all.” 
; ’. #® ROPR: Does not ar aa ic a ie 
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~— vehicle and peyload requirements from lift-off, through orbital flight, and 
until separation of the second re-entry vehicle. Requirements and charecter- 
istics of the satellite vehicle electrical power subsystem shall be as follows: 
A. Power Source - The power source, consisting of an adequate number 
of batteries, shall provide the electrical energy required to support vehicle 
and payload equipment for the assigned missim operation. ‘The power source 
shall maintain its voltage between the limits of 22 and 29.5 volta D.C. 
meesured at the vehicle bus. A capability to provide electrical energy for 
mission durations of up to 14 days shall be inherent in the design of the 
satellite vehicle, but employment shall be contingent upon mission requirements 
and the performance available during ascent flight. The number and type of 
batteries to be carried om any particular flight shall be based on a detailed 
electrical loeds analysis for that missio. In satisfying the load requirement, 
the power source ee ehall consider the following factors: 
Pet e.  mired tig Sine capacity of the battery (a 99.87 percent Pro 
. g the rated ‘power capability). 
Pattery ‘tenpeveture environment and the consequent effect on” 
ae wiieibLe battery capability. 
Cc. Electrical power profile characteristics including surge 
7 charecteristics of pyrotechnic devices and payload equipment. 
eo acc, we a. Activated stand time capabilities of the battery versus time 
*<) from battery setivation through mission coupletion.” 
ee ae aa e. Battery weight as a function of mission duration and allowable 
ee ‘ota and ae versus performance cepability for the sscent flight. 
iia ‘A power margin of § percent over and sbove the predicted -37~ 
os lost POT shal ve provided for each oe 
fl Be Payload Electrical Requirements 
ee The satellite vehicle shall supply electrical power to the payload 
"ge stated below and in accordance with the Batellite Vehicke/Payload Interface 
oa Specification (T3-5-023). ‘Estimated waxinum peyloed power requirement is 
es Bos watt hours per or with the following requirements: (l4 day average) 















-~ 





ee a a. Unregulated DC with a maxionm load of 30 amps camtinucus, with 
60 amp peak not to exceed 500 milliseconds (duty cycle of 20 minutes on and 
10:8 ainutes off). 
. b. 400 + .008 cycles at 115 + 2% volts AC with an average load om 
Phase C of 0.6 amps continuous and peaks of 0.85 amps for periods not to exceed 
500 ms (with a duty cycle of 20 minutes om and 70 minutes off); and Phase A with 
an average load of .1 amps continuous. 

c. Unregulated voltage for pyrotechnic actuation with peak currents 
of 60 amperes and peak duration of 5 milliseconds vhile maintaining a buss vol- 
tage of 14 to 29.5 volts D.C. at the payload pyro connector. 

C. Electrosmgnetic Interference Control 
The satellite vehicle should be designed to comply with MIL-E~6051C. i 
All subsystems of the satellite vehicle should comply with MIL-1-26600 and ‘ 
by cate aS MELB GOS1C except es specifically authorized: components should comply with a) 
qt, ue CN TOGNE {MILA 286600). * in ‘electrical “interference control plan shoul4- iy 
ae oe “be originated and employed sr the design, fabrication end test of the satellite ‘ 
_B “vehicle. ‘The payload shall conform to Specification IMSC 13-6-002. = 
— D. Hlectrical Wire Hamesses 
The electrical wire harnesses shall provide suitable electrical 
peths for the distribution of electrical pover and signals to satellite vehicle. 
end payload components and mejor elements. The wiring shall be such as to 
_ | wdnimise noise and interference problems through use of twisted pairs, shields 
ae cate eng coaxes. ‘the barnesses shall be suitable for use in a vecwm environment. 
Ls fhe macctamm voltage drop in any individual cireuit frou bettery to using 
"Component (or payload interface), and return, ettributeble to the harness, 
ineluding connectors, shall not exceed 0.5 volts D.C. Voltage drops in 
primary leads of up to ) velt are permissable where this can be show to be 
—~ | cComsistent with yoltage requirements at the component, and does not involve 
i" "* common wiring resistance of tvo er sore components lea@ing to an interference 
° problea. pas os 3 =~ 
“Sh Aid sicniaiepsbobechshde esd ahaj’ “be Seuanetea Xo 6 wapaae Ge; diodes 
“"~ {uolated primary battery. The isolation Giode may be shorted out et the com 
ee pietion af the ascent phase af flight. ' Pusistors shall be provided 
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din all pyrotechnic circuits to protect the vehicle power source and distribution 
networks from short circuits that may occur during and after pyrotechnics 
firing. Wiring circuits to pyrotechnics and return shall ce capable of handling 
the maximum eli-fire current of the pyrotechnic device. Power and pyrotechnic 
harnesses may be grouped end routed together, but shall be separated (as an 
objective) from harnesses for instrumentation, commands, and test plugs. 

zg. External /Internal Power Transfer Switch 

An external/internal power transfer switch shall be used before 

Liftoff to transfer the AGE power supply to the satellite vehicle operatioal 
power supply. The transition from external to internal power shall be mde 
so as to have no deleterious effect on the satellite vehicle's components or 
subsystems operation. 

F. Grounding, Bonding and Shielding 

x jy Grounding, bonding ené shielding of electrical subsystem oats 

12 te ed in. aecrdance with IMBC 447969B (Agena). 
ES ee ‘Interface Connectors ; 

The satellite vehicle shall provide electrical connectors at the 
forward interface for the payload and at the aft interface for the Stage I 
booster, Separate interface connectors shall be provided (if possible) for 
each of the following fimctimal categories: 

@. Pyrotechnics 
be Electrical Power. s 
c. Commands 7 
a. Telemetry Instrumentation 
3.3.2.3.5 “Structural Design Provisions 

The design of the satellite vehicle shall ceovian: mounting provisions — 
-for all subsystem equipment in # manner that affords compatible equipment | 
environments, mass property compatibility, end structural integrity over the 
‘full renge of mission conditions. Design provisions shall consider but not be 
limited to the following items: 

A. _ Bauipoent eccessibility 
» Aerodynanic heating protection 
« Ascent venting requirements : 
‘De Pyrotechnics Provisions end environments 
= Ordital covirensents. one Jroseryation of therm . surface naam lean 


“characteristics. o 
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— ¥. Attachment and separation provisions 
G. VDynasic environments and physical clearences 

3.3-1.3.6 Propulsion Requirements 

’ The satellite vehicle shall contein s propulsion system to provide 
thrust for second stage boost during ascent into orbit. ‘the propulsion 
system shal) consist of a rocket engine and compcmments required to develop 
@ nominal vacuum thrust of 16,000 lbs. ‘The engine shall be designed for e 
nominal thrust duration of 245 seconds. The rocket engine thrust chamber shall 
be mounted on a gimbal ring and shall provide partial satellite vehicle attitude 
control during engine operations by means of yaw and pitch thrust chamber 
movement. Cylindrical shaped propellant tanks shall be provided to contain 
@ nominal propellant load of 155M) Ibs. Propellants shell comsist of Inhibited 
Red Fuming Nitric Acid (IRFMA) as an oxidizer, the Unsymeetrical Dimethylhydre- 





ake 4 ignition tine shell be within +0.7 seconds of the programed ay 

- and the engine shutdown imputse shall not exceed + 600 lb-secands. ‘The 

Satellite Vehicle Contractor shall perform « performance error analysis for the 
purpose of defining the necessary propellant contingency required to accomno~ 

. Gute guidance and performance tolerances contributing to performance degradation. 

| Normally @ propellant contingency shall be reserved in the satellite vehicle to 
cover the yoot-sumesquared effect of minus 3 sigm dispersions. If the Stage I 

a ‘Booster is utilised essentially to propellant depletion, the contingency carried 

"ss, dm the satellite vehicle shall provide for FSS dispersions in flight from lift-off 

- through orbit injection. However, 4f flight data should indicate that predicted 

dispersions are significantly conservative, it shall be permissable to readjust 

the propellant contingency to a pore realis$ic value with prior approval of the 

— Qe Progren Directorate. Performance wargin end propellant contingency ‘shell be 

verified prier to each 2hl vehicle lamch.: ‘A @B Progran lewch shall net be 

.- Gonducted wider conditions that yield negative performnce margin, cr a pro- 

£.  pellant contingeney correspanding to less than a 90 percent probability of 

tee  echieving the desired orbit, ‘less directed to the contaery ty the QibPrcgren 


Fre ~~ 
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ane 3.3.1.3.7 Guidance Requirements - Ascent 
The satellite vehiclg shell contein the vehicle-borme redio guidance 


group for command steering of both the Stage I Booster and the Satellite 
Vehicle during ascent flight. The vehicle-borne guidance group shell include 
@ redar transponder to eid ground tracking, a coumand receiver, and circuitry 
for utilising the RF commands to control the necessary fimctions of the satellite 
- vehicle guidance end control subsystem. Commend signals shall be provided 
from the satellite vehicle across the interface to the Stage I booster in 
accordance with provisions of the 8IV-2G/SO1B Electrical Interface +Montrak 
Specifiddtion Ise Th18956 and the Electrical Interface drawing 1376842. 
The function of the radio guidence system shall be to increase guidance 
accuracy by providing real-time sequenced events and real-time steering 
‘corrections to the Thorad and Agene vehicles during their boost phases. 
ye, Stoerd corrections, implemented by the radio guidance system shail be in the 
apap pe of ‘Vernier corrections, ‘und, if none axe received, the vehicle guidance =~ 
oe and attitude control subsystem shall continue to fimction in a pre-programmed ~ 
3° “mode. Similarly, the sequenced events for separation of Stage I from the + 
7 satellite vehicle, and start of the satellite vehicle Standard Timer shall be 
actuated by programmed stored commands if they are not commanded by radio 
guidance, It is not necessary that Thorad MECO and Agena velocity meter 
enable commands be backed-up by a programmed commmnd, (since engine shut-dowms 
will occur upon propellant depletion). — 
o Accuracy requirements for ascent flight are given in Section 3.3.1.3.3. 


3.3.1.3.8 Flight Termination Subsystem - Ascent 


s «The satellite vehicle flight termination subsystem shall be cepable 
of destructing the satellite vehicle in-flight upon commend while attached to 
the Stage I Booster, or automatically in the event of an inadvertent premature 
separation from Stage I during ascent. UBF command destruct receivers shail 

. be carried in the Stage I Booster. ‘he satellite vehicle shall provide the 

. Capabllity for carrying two redwmdant sets of destruct signals acress the inter- 

-_ face from Stage I. Additionally, the satellite vehicle shall provide « destruct 

“Ryrotectmic charge, the pover to activate the charge upon receipt of a destruct 
signal, the activeting destruct switch for inadvertent seyaration, end all - 
necessary ‘Goarning sizcaitey to gate the satellite Vehicle prior to launch 


= Bot ce Ses fe ‘ ay zt 


* qnd subsequent to stage T boost ae ee 
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The SOLB flight termination subsystem shall be equipped to meet the 
minis command destruct requirements of the Western Test Range as specified 
in Air Force Westem Test Range Manual 127-1. Command Destruct signal 
provisions shall be in accordance with the Interface Contrel Specification 


between SLY-0C/SS01B (IMBC 1416956) and the Electrical Interface Drawing 
1376842. 
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are 3.3.2 Payload 


3.3.2.1 Payload General Design Requirements 


Genera). Description 
The payload section comprises a cone-cylinder structure housing the 


camera equipment, satellite recovery vehicles, and the necessary payload 
control equipment and electrical cabling. The payload section shall mate 
to the forward bulkhead of the satellite vehicle (station 247) as shown 
in Figure 1. Total Payload weight shall be less than 1750 lbs. ‘The pri- 
mary camera equipment shall consist of two hi-acuity panoramic cameras 
mounted in a 30 degree convergent stereoscopic configuration. Simultaneous 
operation of both cameras provides stereoscopic photography. During 
cemera operation, the lens assembly rotates (through 360 degrees) about 
its vacuum nodal point to perform the pan function. As the exposure slit 
,, dmcthe sean head traverses the main film freme, horizon-sighting cameras, 
ce one. “Yeunted on sack h“eod of the cemera film treck, shall record a vehicle 
Bye ‘attitude reference ‘photogrsph on the film between panoramic frames. Time 
 yeference deta and identifying information shall be recorded on the edge i 
of the pan frame. lens rotation and film transport shall be powered from 
the camera electric drive-motor through a system of cams, belts and gears. 
Camera cycle rate and the INC programmer voltage shall be direetiy. - 
proportional, selectable by coumanding the IMC programmer, to match the V/H 
condition. The camera system shall be capable of operation between the 
altitudes of 80 and 200 n.n. with | performance optimized in the area between 
80 and 120 nn. 

Film tension is provided on each side of the panoremic cameras by 
drive motors in the supply and téke-up cassettes. Film from both pan 
cameras shall be routed through the "B” satellite recovery vehicle (SRV), 

~ whose take-up spools are locked to prevent rotation during the "A" mission, 
to the "A" SRV. Upon command, the film entering the "A" SRV shall be cut, 
the spools in the "B" SRV unlocked, and take-up initiated for the "B" 
mission. | Br? a 
. A Dual Inproved Stellar Index cenera (DISIC) shall be tnstelled 
adjacent to the "B" SRV to provide terrain and stellar photography for 
me “A” and "B" missions. 
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Programs for camere on-off operation shall be provided as stored 
commanis on the orpital progremmer. Program selection, camera selection, 
stereo or mono mode selection, end V/h compensation shall be provided 
through real-time commands. 

At the concludion of the "A" mission, the "A" SRV shall be deboosted 
on the desired recovery orbit. Initiation of the "B" mission shall not be 
contingent upon prior separation of the "A" SRV. The fairing between the 
"A" and "B" SRV's shall be retained on the Satellite Vehicle until jettisoned 
by a signal in the deboost sequence for the second SRV. The satellite 
recovery vehicle (SRV) shall be a modified Mark 5A recovery sub-system 
described in Section 3.3.3. 


uipment (AGE) 
comere equipsent end | gatgiiite recovery vebicles shall be provided 
rodent Furnis ed Byuipmenti{GFE) to the Payloed Contractor for tm 
ee tegration ‘inte. the ‘Bission configuration. The flight Payload shall be 
; acceptance tested at the Payload entractor' s facility prior to shipping 
to the launch base in a flight-ready condition (P/L factory-to-launch). 
At the launch site, the Payload shall be inspected to ensure that 
no damage has been sustained as a result of shipment. Inspection shall 
not require disassembly. Functional and compatibility tests shall be 
performed | between the Pauyloed and. a Satellite Vehicle during the Paylod 
mating operation: - at 
Mechenical and electrical ae be provided at the Contractoré' 
facilities and at the launch dese: to implement the Factery-to- Launch 
concept. Ground handling equipment, slings and fixtures shell be com 
patible with payload hardvere to Sasure that demage to the Payload and 
its equipment is not incurred as ; } result ef handling er shipping. 








ts. 






Facilities > 5 er. 

The Payload Contractor shalt identity all facilities Caqulvementa 
necessary, to support: the fac fs e-Inunch sequence for the Payload, 
Facility requirenents shall be if accordance with. the payload test plen 
and AGE Fore treeents:, All ‘faetlity requirements that are uniquely 7 
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related to the QB Progrem shall be identified and substantiated. 
Fecilities shall be approved by the PSAPO. Facility requirements shall 
consider, but not be limited to, the follewing: 

A. Assembly Building 

B. Test and Checkout Facilities 

C. Clean Rooms 


Payloed Structure] Envelop Requirements 
Payload equipment shall be contained within the structural envelope 


of the payload section of the Satellite Vehicle. Figure 12 presents the 
general arrangement of primary payload equipment and major dimensions. 
The maximum diameter of the Payload shall not exceed the outside diameter 
of the Satellite banter at the mechanical interface station. Installe- 
: Mon $f. 7 way iad woh t externdi't ‘to ‘the paylosd structural envelope 
in c ‘fatrings is tea be "avoided: ° The 












’ ith eotibegoadt addition ef serodytim 
necessity” for: ‘gush installations ‘shall ‘be substantiated and accompanied 
by detailed analysis of the effect of aerodynamic heating and loads upon 
the payload structure and upon the equipment involved. 





cat t, equi ts ung 
All reai-time and stored commands required for payload operations , 
from lift-off through separation 6f the SRV's in the deboost phase shall 
be provided by the Satellite Vehicle command subsystem. The Satellite 
Vehicle shall also previde the telemetry link for peylead instrumentation 
data prior to launch, and from lift-off through separatien of SRV's. i 
The satellite re-entry vehicles shall esch contain beacon and telemetry ys 
subsystems for operation during the pevenhry/secovery phases as described : wg 
in Section 3. 3-3. = was mae 





Tha Paylosd. shall be capable: of ‘programed oeretion: fer any portion 
of the ground track ‘on any orbit ‘airing the active mission life. Pre- 
progresmed stored> comands ahell be capable of ajustments through reale 
tine comands to mitch the rylost pide cs cpetevion end aii 
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equipment functions to actual orbital and ground track conditions during 
the mission. Command functions shell provide adquate flexibility to 
accommdate the: -combined effects of escent flight dispersions (10°), and 
variations in orbitel parameters ‘due to atmospheric drag and earth 
oblateness.- Payload real-time commands shall be accompanied by a 

. functional telemetry verification (where possible) in real-time. Real- 
time and’stored ‘coumand requirements for the payload shall be defined 
in detail in the Satellite Vehicle/Paylosd Electrical Interface Specifi- 
cation cs 13,9-023). oe 


ae 
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trat vomentat 1A and Telemetry 


Provisions shall be made to dnocorporate tudtwinentabion in the Pay- 
joe to antes timely and accurate: date for pre-launch, launch,orbital, 
5 eeparétien phases of éperation, “ Tolenctered date shall 
2 ation’ sAequate for Watermining equipment mode stetus and 
| state-of-health}: ‘and shall constitie ® basis for real-time command 
decisions and malfunction diagnosis. 
‘The telemetry lings for payload data shall be provided by the 
Batellite Vehicle by means of the. FM/PM transmitters located on the 
vehicle side of the interface. The Batellite Vehicle shall also provide 
@ tape recorder to accommodate sterdge of payload data with subsequent 
8 Playback over SCF. ground stations, Payload instrumentation signals ; 
as shall be suitably conditioned for “compatibility with telemetry equip- 
ment in the Satellite Vehicle. Requirements for payload telemetry _ 
shall be defined ‘tin detail by the Satellite asa ie ae Electrical 
Interface Bretit tention (8c £3§-023). 


By iro ta 
The J3 System shell eae | earth in @ vaceum enveroment, and under 


i onditions of soler redistion ing fron direct sunlight to earth 
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and film transport, and for maintaining alignments under conditions of 

booster-induced envirenments during ascent and throughout the subsequent 

orbital phase. The payload section shall provide on-orbit environmentel 
control as required for the operation and survival of the photographic 
equipment. These ‘shall be as follows: 

A. The cameras and film tracks shall be provided with allight proof 
environment, free of al) light leakage that could produce 
objectionable film fogging. 

B. A pressure environment’ shall be provided to suppress corona dis- 
charge. ‘The pressure makeup unit (PMU) shall be capable of 
maintaining pressures of 20 microns or higher in the payload 

cylindrical sections during camera operation. 

Detachable doors shall be provided in the payload structure 

for optignl. Viewing ports. ‘These deors shal) provide protection 

“te optical ‘equipment during ascent end shell be ejected prior 

to orbit injection of the Gatellie Vehicle. The structure 
shall elso provide boots or other similar devices to seal the 
camere equipment from external light. 

D. Passive thermal contre] shall be provided (where possible) for 
temperature-critical equipment. The external surface of the 
payload structure shall be used for passive temperature control. ee 
An optimm abserptivity shall be provided by surfece coatings co 
and mosaic patterns te mintain an average temperature of 4 
70 + 30 degrees Fahrenheit inside the cylindrical section of the 
payload. 





Foyer Supply Requirements 

The Satellite Vehicle shall supply the electrical pewer required for 
Operation of payload equipment. Electrical energy shall be made evailable 
for the duration of active missien time at a rete competible vith the 
payload electrical duty cyele. Paylead electrical pover requirements 
= gball be specified in detail in the Satellite Vehicle/Paylesd Rlectrieal 


*  Iuterfooe Specttisstion, (Ime 9-5-023).. The paylead sectien shall pro- 
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nae Batellite Vehicle/Payload interface (Station 247). This shall include 
all junction-boxes, cables and connectors necessary for the control and ats 


ke e: monitoring of payload equipment. 


Structural De uir ts 

Payloed structural design shall afford a light-tight environment 
with previsiens for achieving and maintaining a high degree of alignment 
eceuracy for the panoremic cameras and film tracks. Design of the pay~ 
ee load structure shall be compatible with the payload equipment environmental 
ais requirements specified in 3-6-002. 











sign Requir ts - Payload Equipment 
The fellowing is a generalized description of the equipment located 













aah tbe 3) Raylosd.. nections Yor cone description of. ‘this equipement, is 

‘ A. — 
— The panoramic cameras shall be capable of generating stereo~ 

scopic or monescopic photographs at altitudes between 80 and 200 n.m. oe 

Film width shall be 70 millimeters. The cameras shell have a susteined ae 

operational capability of 20 mimites operation per single orbit. The ae 


panoramic scan angie shall be 70 degrees with image motier compensation Ae 
provided during scan exposure, Data required to identify mission reference - 
time and carers ‘serial nusber shall be recorded during exposure of 
panoramic frames. ’ Btart of pass shall be recorded at the beginning of 
each instrument startup, - Gorona. amarking shall be limited to the first — 
five consecutive frames fron the start ef pass mark at each instrument 
atertup. . = 
8. picasa : : . 
The sara camera eng shall be @ Petsval with en aperture 
Sf 2/35 end a focal length of finches. The lens shall be‘ focused. 
“for orbital vacuum condi tions. een panoramic. ceners- shall demonstrate 
 @ minima (rome Forolstion of Tid:Lines yer xtliineter eatis e ie 
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a . Jwage Motion Compensati 

: . Each panoramic camera shall incorporate an Image Motion Compensation 
oa (T2) mechanism to provide relative velocity correction during the scen 
exposure. The IMC shall be accomplished by a cam that nods the instrument 
at a velocity proportional te the camera cycle rate. The range of IMC 
edjustment shall accommodate camera operation at orbital altitudes fron 
80 to 200 neutical miles with orbit eccentricities ranging from zero to 
ts 0.033. The camera cycle period shall be adjustable by coumand in flight 


end shall be repestable to 1 percent. 


Sean Drive 

The scanning drive mechaniam shall drive the lens cell over the 
ies TO degree panoramic scan angle. Velocity of acan shall be controlled 
ge. a a produce no objectionable ‘banding in ground scenes. Installation 
f tt, cometes shall provide coujter-retation of moving components during 
“gperation'ef beth deneras. ‘t elfniinte Light leakage through’ the . 
: are optical train during exten#ed periods vhen photographic operations are 
. pot required, provisions shall be made to orient both of the lens cells 


in a "homed" position such that lens elements ere not exposed to the 
ambient cd sources. aaa 









Camere Data Readout a iy 

A Silicon. light pulser date head shall be ysed for each 70 m 
panoremic camera te. record syste ‘tine. The camere serial wusber, start 
of pass indicator ‘ana 200 pps tisting. track shall also be ‘recorded on each 
SE) + frame and shell pot interfere vith: panoramic or horizon optics photography. 









doieen Cameras - 


Pie Tvo 55 millimeter focal le 2/6.3 horizon cameres shall be in- 


be meant. 


corporated ma an. antegral pert of: eek panoramic camera. The horizon 
cameras shall be “capable of recording the earth horizons to the port: and 
_ starboard. sides of. the Batellite Nenicte from orbital altitudes. Ca: 
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for e period of 6.2 days. Upon receipt of an interrogate command, the 
’ elock shali provide the signals required for auxiliary recording of the 
binary time word on the panoramic camera and DISIC film. 


D. IC Subsystem 
The subsystem shall consist of ene DISIC camera with two take-up 


cassettes, one supply cassette, exit housing, film chutes, baffles and 

2000 feet of terrain film and 2000 feet of stellar film. The DISIC sub- 

system aball have the capability of independent programmed operation or 

‘concurrent operation with the panoramic system. Exposed film shall be 

transported to cassettes within the recovery systems via a film path : 

independent frem the panoramic film path. The "A" snd "B" film paths wee 

shall contain beck-up film cutters. The DISIC system shall be fused a 
a r ateat the : panoramic system fren. @ DIBIC subsystem puver failure. 

a “furniah ry @entrel Boquence box to provide control of the 

DIBTC aubajatens IMC shall provide a Cut & Splice mechanism (TUNA) 

te eccomplish the transfer of the take-up operation from the "A" to the 

*"B"” DISIC take-up cassettes. 

Both the DIBIS-and panoramic cemeras' take-up cassettes sball be 
mounted within the Satellite Recavery vehicles. The "Hh" mission 
spodle, installed in the "B" SRY, shall be held to a fixed position 
until Perens to initiate take-up. 











3-3-3 Satelite Recovery Vehicle 
3.32301 SRY General Design Requirements 


3.3. 3-153, Genera] Description 
‘The basic recovery subsystem consists of two Mark 5A Satellite 


ces Recovery Vehicles mounted in tenden en the payloed structure as shown on 
Figure 12. The primary function of the SRV shall be the return of pay~- 
load material from erbit. This gall be accomplished by separation of 
. .. the BBV from the satellite vehicle, @eboost from orbit, re-entry and 
.,. sdbsequent parachute deployment and sblative heat shield separation.- 
‘Recovery shall be effected by locating the desceniing copsule by means 














* ees aircraft. As @ backup in the event air recovery is not successful, the 

- eapeule shall float and be acquired by a surface force. 
"The beste SRV shall be provided es government furnished equipment 
(G¥E) to the Payload Contrector for installetion of the take-up cassettes 
end parachutes. Attechment and separation provisions, including command 
signals and instrumentation, shall be provided by the Payload Contractor. 
Figure 13 illustrates the eet errengement and primary components of 
the basic SRV. 


e 3.3.3.8 Asromece Gromé Buutpeent (ce) 


“ -  ". Beteting AGE will be used to emtent practicable. 


ay 


3.3.3-1-3 Pecilities 
: No special facilities other than clean rooms are expected to be 
mired forthe SEV. Any requirements of this type, wniquily ralated to. 
on m GMy shal be idantdtted and substantiated. — . : 
BS §.3.3.0 Specific Design Requiresents 
>" 43,3.3.2.2 Commmications and Control Requirements — 
«ALL. commands to initiate SRV operation shall be provided from the 
_ Batellite Vehicle. After separation from the Payload, the sequence of 
epin, firing the deboost rocket, despin, and ejection of the thrust 
cane, shall be controlled by a timer installed in the SRV. After the 
-ye-entry phase, deployment of the parachutes shall be initiated by circuitry 
contained within the SRV. ‘the SRV shall provide = 3 channel ¥M/FM telemetry 
system for supplying key event and environmental data. A Continuous Wave 
transuitter shall be provided as @ beacon to assist in acquiring the 
espeule during recovery. . 
3-3.3.2.2 Equipment Environmental Reguirenents 
oo The Payload Contractor shall provide sealing provisions for the 
F capsule and other devices as necessary to protect the exposed film 
during the re-entry and retrieval operations. Environmental require- 
eo. Mebe ave epecified in L6C T3-6-00e. 
“Te JeBeSBS Attitude Control Requirements - 
fag : Dering the — aa the Satellite yenicle shall provide 
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*- descent through the stmospbere, ‘Fae suspended veight shall not exceed 


eo ee DATE 


—_ 


the initial orientation of 120 degrees from the local'harizontel. Sut 
sequently, the SHV attitude shall be maintained during the retrorocket 

firing by spin etabilisation. A spin rete shall be imparted to the. 

BRV at a nominal time of 2.3 seconds efter the separation command. After 

a tine interval to ‘accommodate retrorocket firing, the SRV shall be 

despun. During ‘the balance of the re-entry phase, SRV attitude shall be main- 
tained vithin acceptable structural limits by the aerodynamic damping 
characteristics. inherent in the SRV y donten. 


3.3.3. 2.4 Pover Supply Requirements 

’ During on-orbit operation, power to operate the film take-up 
cassette shall be provided by the Satellite Vehicle. The Satellite 
Vehicle shall provide power to accomplish activation of the SRV and 
2 From ite ‘Payload mounting «6 -etructure during the aeboost, * 
: Sed a at. operation of &RV timers, telemetry, ‘peecos, end 
pyrotechnic Sovices ‘ghald be powered by batteries contained in the SRY. 
Flectrical harnessing shall be provided either by the Payload © = --+ 
Contractor or the SRV contractor to interconnect payload equipments 
located in the SRV. 


303-3-2.5 Structural Design Requirenents ; 

Compenents in the capsule and on the thrust cone shall be peckaged 
as necessary to provide space end access for payload components. 

‘The capsule modifications shall not alter its capability to float 
for at least 55 hours in the event that air-retrieval is not accomplished. 
The sinkport supplied with the capsule shall scuttle the capsule after 
55 hours. Flotation shall not exceed 85 bours maximm. ‘he capsule 
shell be capable of sustaining water impect while suspended on the pare- 
chute under conditions of a sea etete of 3 with 18 knot surface winds. 
After water impact, the capsule shell float end shell not capsize in 


- pee states of 3 or less, as defined by the U.S. Reavy Rydrographic Office. 


The perachute recovery subsysten shall be capable of effecting the 
necessary deceleration end stabilixéticn of the recovery capsule during 
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10,000 ft. ebove mean see: level sball be less than 29.5 feet per second 
. under stendard atmospheric conditions. The main parachute canopy shall 
be designed for serial recovery, with 120 to 230 lbs. suspended veight. 
Maximum seriel recovery altitude shall be 15,000 ft., and maximum air 
creft speed-shall be 135 knots indicated air speed. 


303.3.2.6 Provulsion Requirements 

Re-entry vehicle weight shall be a maximm of 400 1 lbs. The retro- 
rocket sball- ‘provide a tetal impulse of 10,500 lb. seconds + 3 percent. 
‘The -retrorecket: motor and ell SRV pyrotechnic devices shall be compatible - 


Testy 


with the following requirements as related to Pro 
A. Byroteobpic Hansling end Storage 
Launch Bite amd Range Safety Regulations 
we or pant es ‘Pegulations 





whe 








WORD Nba 
The Satellite Recevery vehicle and payload components installed 
in the SRY shall incorporste adequate instrumentation to provide status 
and diagnostic data uring orbital, separation and re~entry phases of 
flight. During the ‘orbital end separation pheses, SRV¥-mounted payload 
components shall te ‘monitered by means of the Satellite Vehicle telemetry 
Link. During the deboost, re-entry, and recovery pheses, status data and 
key events shall de transmitted vis SEV telemetry. Interface date re- 
quirements, oreorbdit and during separation, shall be coordinated with all 
affected eoanreswore? ee 
3.3.3. 2.8 ‘Retrieval Ads Bae 
Sees A flashing light, the VHF Beacon and the telemetry trensmitter on 
the SEY vill be used for tracking during the recovery phase, The flash- 
ing light shall have on output of ) lumen sgeonds per flash with = 
a minimum flash -rate of 60 per x , Minimum operating tine after water 
leet d: impect shall ‘pe. 40 hours. ‘the 1 df in life of the beacon and batteries 
oe. shall also be & xinimna of 10 bodrs after vater impact. In the event of 
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operation for a minimm of 5 heures. Operating life of the SRV telemetry 
subsystem and batteries shall be a minimum of 20 minutes after separation 
of the SRV from the Payload but with a 40 minute design goal. 

Gubsequent to recovery, simple and convenient means to turn off 
retrieval aids shall be provided. 





3.34 Jeunch Vehicle Functional Subsystem 
The launch vehicle functional subsystem consists of a first stage 
... booster vehicle, the satellite vehicle functioning in an ascent mode &s 
the second stage booster, and the redio command guidance equipment for 
tracking and steering the booster vehicles into the desired orbit. The 
Btage I booster and ascent guidance are discussed individually under 
— ie 3. ear a 55 respectively. Operation of tne satellite 























3-3-4612 " fesiah Yonicle Yetsht Dotert 


ca The nominal weights for the SIV-2G THORAD booster shall be ag follows: 
i . Item ne Weight Total Weight 
oe oe (lbs) (lbs) 
s no 1h5 5 356 
Pressuriz, gas TH 
= Bolts. wotor Boosters G) "99,538 


183,483 





oe 2 92,087 
oF : Pay folta Yotor Caines 43) %,809 
a = acc out at 40 nee.) 
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3.3-4.1.2 Zaunch Vehicle Reliability Budget Requirements 

The reliability design ebjective for the launeh vehicle is outside 
the scope of this specification. However, fer the purpose of reliability 
apportiomment, a figure of .98 is to be utilized. The SLV-2G consists of the 
following functional subsystems and components: 


A. Structure 

B. Propulsion Greup 

Cc. Guidance and Control Group 

- D. +. Destruct and Range Tracking Equipment 

E. Separation Previsions 

F. Electrical Subsystem 

G. Instruments and Telemetry 

All changes to basic government furnished equipment shall consider 
= ffect on demonstrated flight reliability as related to reliability goals for 
: “Redesign ot “eatleting equipment ‘shall consider reliability im- 
ts “thieugh | "eemponent selection and redundancy. The contracter shall 


- “ gollect and provide failure-rate data for the purpose of establishing reliability 


performance estimates for end-item flight hardware and aerospace ground equipment. 


- 3.3.4.2 Launch Vehicle General Design Requirements 


3.3.4.2.1 Iaunch Vehicle Description 

The launch vehicle shall perform the following functions during 
the ascent phase of the QB mission. 

A. Provide thrust required to boost the satellite vehicle and 
payload from the launeh pad to a sub-orbital velocity compatible with the mission 
profile and booster vehicle performance capabilities. 

8B. Perform preprogrammed maneuvers to orient the launch vehicle 
configuration to the desired flight azimuth, maintain heading within range 
safety boundaries, and execute yaw maneuvers when required to achieve the azimuth 
necessary for particular orbite. 

Cc. Maintain attitude contrel and respond to giiaanaa steering 


_ Commands so that the suborbital burneut condition is achieved within specified 
“ tolerances. Guidance commands shall be transmitted to the Stage I Booster from 
_& receiver located in the satellite vehicle. 


_ De Provide tracking 5 stgnals =e ascent for range = 








, . £ DATE ___1 June 1966 
= . impact calculations and ;be capable of receiving flight termination coumands and 
destructing the boester when commanded. . Destruct signals shall be forwarded 
to the satellite. vehicle ‘from the receivers located on the Stage I booster. 
E. " Separate from the satellite vehicle at the. required suborbital 
: flight condition. by means of a retrovelocity maneuver without inducing rotational 
; Sonauet in the satellite vehicle. 












_F. _ ‘Provide telemetry data concerning booster vehicle equipment 

status, environments » and occurrence of key events. 

‘ " ‘The SLV-2¢ Thrust Augmented Thorad is a vertically launched, liquid- 
_» fueled space booster powered by a.main gimballed rocket engine and three thrust 
augmenta tide selid propellant rocket motors. Pitch and yaw control is provided 
_ by gimballing the main engine in the pitch and yaw planes during powered flight. 
Two gimballed vernier rocket engines provide roll control, and augment the main 
ee in Retain a and yaw ateleuse control prior to main engine cutoff 
cpr ‘Toe booster “conf igtration™s } nilastsatel ty Figure 1, and consists 
of tive structural. ‘sections. From forvard to aft, the sections are designated; <_ 






i transition section, fuel tank, center body section, oxidizer tank; and ensine/ 
£ = ".- aecessories section. The solid propellant motors attached externally to the 
as in 


' sides of the booster structure, and are jettisoned early in the flight after 
their burnout has occurred sone 4o seconds after liftoff. At the time of booster © 
separation from the ‘satellite vehicle, & retro-velocity is imparted to the booster 
by solid rockets attached to the Stage. 1/satellite Vehicle adapter. ‘The 
adapter remains “attached to the Stage I booster throughout separation, and carries 
‘with it the satellite vehicle! 8 range ‘safety destruct charge. 


tae 


Booster attitude and. stability are controlled by an autepilot 
flight controller which is activated at liftoff. Programmed maneuvers shall be 
implemented by a punched tape progremer /timer te actuate. various portiens of 
‘the control cireuits. -Subsequent to completing programmed orientation maneuvers, 
the guidance relay js lecked-in and the beoster responds te guidance command ot aes 
steering adjustments provided to the flight controller fram the receiver located 7 | 
in the. satellite “ebicle. > Boester main engine cutoff and. satellite vehiele . 


&. separation are: ‘oymanjet ts radio Guidance. All ascent aap functions are r ; ae 
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3.3.4.2.2 Aerospace Ground Bguipment (AGE 

ee . The Launch: Vehiele Contractor shall previde the AGE required to 
' check-out vehicle equipment, vehicle subsystems, and the complete booster for 
proper operation within allowed telerances and for flight readiness... Existing 
‘AGE will be used to the maximm extent practicable. 





; i‘: A booster ‘systems test shall be conducted at the contractor's 
: : ccplant prior to acceptance of the booster by the procuring agency. The purpose 

i... of this test. shall be to verify that all booster subsystems operate individually 

- and concurrently within specification limits, and that the booster being offered 
~ for acceptance is flight ready. During the combined subsystems testing, functional 
2 ". : test simulators may be used to represent hardware provided by another contractor 
across a mechanical or electrical interface. However, all simulators shall 
emote proper Sherecrer; ents of loading and dynamic response as defined by the 









wae. SetG 2g e glee 


cares eee mite, the Dooster shall be soapeates “eo eugure that ane 
me damage has been “sustained ag a result of shipment. Prior to erecting the 
“pooster on the launch stand, functional tests shall be performed for those items 
or equipment requiring confidence testing at limited time intervals, to maximize 
the time that the booster may be held on stand prior to recycling. Status 
“monitoring shall be provided to support extended holds in a launch-ready status 
-up to 20 days, eo that the vehicle can be launched within 24 hours when so 
directed. After installation on the launch stand, the booster shall be checked- 
- out for compatibility ‘with launch AGE, and subsequently with the mated satellite 
"vehicle and radio guidance subsystem. Solid rocket boost augmentation motors 
“ ghall be attached after the satellite vehicle has been mated to the Grace I 
booster. 





rea 


Ses Mechanical and electrical AGE shall be provided to implement the 
above stated concept. Ground handling trailers, slings, and fixtures shall be 
“compatible with booster and augmentation motor hardware to ensure that damage 

“ig not incurred as a result of handling. Launch vehicle AGE shall be identified 


& 


Ra Pe nh 
vis aod functfonally described by the Launch Vehicle Contractor. AGE shall provide ~ 
tor but ‘not be’ “United to the “folloving functions: “aS e Gate om 
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C. Functional Test Simulations 

D. Weight and Balance 

E. Checkout Testing 

F. Loading of Expendables 

G. Ground Electrical Power 

H. Ground Environmental Control 

I. - Yaunch Control 

Maximum utilization shall be made of existing ACE equipment. 


a -3.3.4.2.3 Facilities 


Dl Gay, castes The Launch Vehicle Contractor shall identify all facilities require- 

ments necessary to support a factory-to-launch sequence for his end-item hardware. 
Facility requirements shall be in accordance with the booster test plan, and shall 
make use of existing facilities. All facility requirements that are uniquely 

i shall. ‘be a and substantiated. Facility 







: we “ Assenbly Building 
- B. Test Facilities - 


23.4, cific Design Requirements 


3.3.4.3.1 Guidance and Control Requirements 


. From liftoff until initiation of radio conmand guidance, the 
booster shall be controlled by an autopilot flight controller. The flight 
controller shall maintain booster stability and shall direct the booster to the 
guidance initiation potmt as programmed for the flight. Radio guidance steering 
- ghall be enabled by the flight controller and shall be terminated for booster 
eteering by the ground guidance equipment just prior to MECO. 


With radio guidance, an accuracy of one percent of the computed 
~~ radio guidance steering ccmands shall be achieved. If radio guidance is lost, 
the booster flight controller shall guide the booster to the burn-out condition 
within the operational tolerances of the equipment. These are: 25 degrees in 2 
; fitgnt path angle,9-Cnautical miles in peetties, and 450 ft. per second in as 
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Event . Time from Liftoff (sec) 
Liftorr . ; ) 
Start roll to Launch Azimuth 2 
Start pitch rate 9.4 
Stop roll rate (at programmed time) 
Pitch rate step 35 
~ "Solid Motor Burnout Ki4 
Pitch rate step 65 
oss" Piteh rate step 100 
Drop Solid Motor Cases - 102 
Start "Dog leg" yaw rate (if req'd) 104 
: Stop yaw rate, start roll rate 120 
. Stop roll rate 12h 
Enable Radio agarasroed Commands 135 — a 
x redid ¢ 21% a 
"Mein Enging Cut Off (Radio Command) 218 es 
Vernier Engine Cut Off, Stop Pitch Rate 22h 


Separate from Satellite Vehicle (Radio Comm) 231 


S79 


Guidance eannands shali be transmitted between the Stage I booster 


“end satellite vehicle through a single interface connector carrying command 


signals only. Detail requiremetits shall be specified in the (LV-2G/S01B 


Electrical ubavertane Specification. 


Be 43 ae wision Requirements 

The propulsion subsystem of the &LV-2G consists of a main liquid- 
propellant engine, two liquid-propellant vernier engines, and three solid- 
“propellant thrust augmentation rocket motors. Nominal performance character- 
“~" deties for the propulsion subsystem shall be as shown in Table 10. 


in 
¢ 
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oS BOOSTER 
TABLE 10 - Propulsion Performance Characteristics 


# e . Liquid Engine | 
: é Sea Level Thrust 172,120 pounds 
Total Impulse - Vacuum 41,621,055 pound seconds 
So. Sold Engines G) . 
oe Vacuum Thrust 179,101 pounds 
Total Impulse - Vacuum 6,476,306 pound seconds 


Total Impulse - Vacuum 48,097,361 pound seconds 
TMath Rnging Barn Mime °° 218 seconds”. ; a Sa ee 
oe Vernier Engine Burn Time 227 seconds 

> Bolid Motor Burn Time 5G seconds << 
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Chaduntertatios of the liquid-propellant rocket subsystem shall 
be as follows: 


a 2 


RJ-1 conforming to Spec MUL-F-25558 
Liquid oxygen per Spec MIL~-P-25508 





a Thrust (SL) 172,120 pounds 
ba ee Mixture ratio 2.15 + 2 percent 
ae ee Specific Impulse (SL min) 248 sec 


Propeliant Utilization (min) 99.6 percent 


o> eee . 1% 
% 4 ou 


eerog eae P aren & Par ‘ peer 
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The booster shall contain valves, automatic sensors, relays, 
associated lines, and electrical circuitry to permit loading of fuel oxidizer and 
es arn he Aerospace Ground Equipment. Gaseous nitrogen storage spheres shall 
Bite feel and oxidiser tanks. -. Sion ot BE 


a pt ORE OS, ae 







Axial eee Impulse - Vacuum 271.8 seconds 

Thrust (nominal during web-burn) 59,700 pounds 

Total Impulse © ~ 2,158,176 pound seconds 
Operational temperature range 10 to 10°F 


7 (oes 3 Prior to attaching solid motors to the booster, each motor shalt 
vr be fitted with a destrure eae: 


3.4.3. Electrical Power Requirements 
The booster electrical power subsystem shall provide a source of 

:ac and de power required by the various booster vehicle components and equipment. 

“The booster shall not be “required to supply electrical power across the interface . 
—™ -to the satellite vehicle. - Booster vehicle battery life shall be compatible with . 

tne System pre-launch ‘readiness hold requireients. 

poccee Flight Termination Subsystem 

Pub n. oo Tie range safety equipment installed in’ the pebeter Vehicle what 
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‘cceiena destruct receiver. shall be supplied with power independently of the 
“other. The receiver outputs for destruct commands will be fed into the safety 
“and arming mechanisms. A destruct commend signal shall be provided to the 

‘ @atellite Vehicle in accordance with the SLV-26/901B Electrical Interface 
‘Bpecification. 


3.324.3.5 Telemetry and Tracking 
eg The booster vehicle shall provide a PIM/FM/FM telemetry subsysten. 


‘Telenctered data. shall provide for post-flight analysis of booster performance, 
“euvironments, and sequenced events. Diagnostic data, suitable for anaiyete of 
“Booster “malfunctions » shall also be provided. 


The booster shall not require a separate beacon for tracking 





‘The. Western See eine States Seton pati Se heres 

* provide real-time “sequenced events and real-time steering corrections to the 

“ LY2A and SOLB during the powered flight phase. The guidance equations utilize 

“velocity steering to guide both the first and second stages of powered flight. 

: Controlled parameters for the first stage are apogee velocity, apogee radius and 

“SpeLination. The Stage I booster engine is shut down by radio guidance command, 
as is separation of the “Stage I booster from the Agena SO1B, and enabling of the 

“fgous malooivy meter to. ‘eontrol shut down of the Agena engine. 


ane Controlled parameters during Agena guidance are orbital period, 
“orbital inclination and flight path angle at injection. The steering cammanis 
‘shall cause attitude changes of the vehicle during powered flight to implement 
thrust vector corrections. These corrections shall result from the computer 





Ags 


~~, Bene 
_ ealoulation of anticipated cutoff conditions repeatedly predicted from the radar .. 


C. 





‘ tracking data and continuously campared with the desired velocity state of the 
“iahiteLe at thrust cutoff. . The radio guidance subsystem shall not force the 











\iventele to ny @ nominal flight path, . but shall command. steering corrections, ‘to 
aeons, a specified velocity sector at cutoff. Guidance acburacy. requirements are; 


 epecttied tn ia fection 341,3.3- 
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DATE 
i Normal preflight preparations require 8 days to generate necessary 
+ i Cacwpmne date, guidance computer tepe, and check-out the ground guidance 
a Fs equipment. It ebaal-de ® progrem requirement to reduce the span ie 
# "few this: work to the minimm possible to be compatible vi stem eee 
= : - peection time. Modification of theequations and reprogramming for the cs 
SS gptdance’ ‘computer shall be accomplished to meet the System requirements. — 
Eo. +. Implementation of this effort hall receive prior approval of the oe 
a GB rom 2 Directorate. eee Rls 


~The eyund pased components of the radio guidance ee 8 
shall include. a ‘redar tracking station, which tracks the vehicle and a 
trananite RF commands} and e@ computer which processes the tracking data, 
computes. trajectory earrections; ‘and cgmuee steering commands and 

















* 6 Interfa : oo 

te | . All functional interféces ‘occurring between the basic pube 
a 2 systens of the Gy Syetem shall be. Jdentified as to characteristics, 
owe) 2ee requirements, and ieplenentation wf ‘action necessary to ensure 


compatibility with Bysten Design?” Bach physical interface created by 

= the junction of hardvare supplied: by two or more Associate Contractors, 
oe | or by separate procurements for . mingle contractor, shall be documented 
“by an adequate interface specification, The specification shall receive 
+ dotnt approval of the affected Coittrectors ani the Procuring Agencies. 


Nop-pliysioal interfaces “pitch as operetional command Lids ’ 
. and physical interfaces between ry ‘single Contractor's vehicle and its 
suyport equigment ae be See Aaplamented through an sypropriate . 





ee 5s . 
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: - = Interfaces internal to System, end accommodation 
d provisions shall be as specified in the following subsections. 





anh 1 tellite Re-entry Vehicle 
at fl oey Interface specifications shall be provided for integration 
ao: _ of the camera equipment into the payload section of the Satellite Vehicle. 
“sts specification shell include but not be limited to: mechanical 
stracture and alignments, light and thermal environments, electrical 
ae . power, commands, instrumentation, and testing. 
We: a a s., An dbertaos specification shall also be provided for 
-  dmtegretion of Satellite Recovery Vehicles into the photographic 
payload section. This specification shall include but not be limited to: 
menente structure and alignments, thermal environments, sealing 
3 sleciriony DOVES. oe eee ereeee end Renrire: 


wee ens “pe 









: the interhiee deackticatien between the Satellite Vehicle -s 
and its payload section shall include, but not be limited to, 

mechanical structure, electrical power, commands, instrumentation, and 

teating. The Satellite Vehicle/Payload mechanical interface is defined 
by MSC Drawing 1324217, while the electrical interface is defined 


by TH E023. 


Bate Vehicle/Satellit 1 Fecilit 
The interface between the Satellite Vehicle and the Satellite 
Control Facility is nen-physical and comprises the general functions and 
requirements as specified in this document. Detailed requirements for 
trecking, telemetry and commanding shall be specified in the Orbital | 
——. . , Requirements Document - Program @§ vith implementation defined by the 
. “Orbitel Support Flan and the Test, Operations Order for r Progren @B 








© 

, 

: 

2 vs 3. 3.6.1.4 Batellite Vohicle/Facilities - 

e : The interface between the Satellite Vehicle fexcluding the Payload 
a section) end AGE shell be acccamodated by the Satellite Vebicle Test Plan, 


‘the Aerospace Ground Equipment System Design Analysis, Facilities Master Plan 
and the Program Requirements Document. IMSC Drewing 1399138 defines the 
mechemnical end electrical interface between the Agena and AGE launch Equip- 
ae. Se 
4 30906-265  Betellite Yehtole/teuch Vehicle 

“i An Interface Specification shall be provided for the Satellite 
Wehiohe and the Stage I booster vehicle. ‘This specification shell inclute 

but not be limited to, mechanical structure, flight terminatio commands and 

guidance commands. The mechanical interface between SLV-26 and S01B vehicles 

_ Ss defined by LMSC Brewing 1376863. ‘The electrical interface is defined om 
bran ing pee eee sovering this interface 19 IBC 1418956. 


SR 
ak be - . a 
: 
* 


og 
. 






pe ec Do gas Guteptane bebwent the Setelldte: Vahtele and escent: gutaance ae 

shall be accoumodated by Specifications for the airborne guidance equipment, 
the preflight performance data and trajectory reports, and the Progran 
Requirements Document. — 

: 3.3.6.1.7 Launch Vehicle/Agcent Guidence 

. The Stage I booster vehicle shall not interface directly with 
the groumd guidance subsystem, but receives guidance commands via the Satellite 
Vehicle/Lawch’ Vehicle Interface. 
3. 3.6.1.8 Launch Yebicle/Pecilities - AGE 

The interface between the Stage I booster vehicle and its AGE 
shall be as described in the Booster Vehicle Test Plan, and the Progran 
nee eqtiremnte Document. 


3-3.6.1.9 ee ee 
Interface requirements between the re-entry vehicles and the 
recovery forces shall be as defined in this mecification, the Progen i ~ Test 


qreretis oeaere: = the peeorery Group oreet ims Plan. ~ ; roo 
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3.3.7 Vulnerability Considergtions 


3.3.7.1 Modifications to Vehicle or Mission Plans 
Any modificationg to the vehicle or missin plans necessary to 
reduce vulnerability, in the event of hostile attack om the satellite, 
will be made only by approval of the @iJProgrem Directorate. However, the 
Progra @B contractors shall cooperate vith the QS GMB directorate 
in providing such information as necessary to aid them in developing surviv- 
-gdiltty plane end retrofit hardware. : 


3.3.7.2 - Command Link Considerations 

The design and operation of the command link shall include 
consideration of the effects of deliverate attempts by a hostile agent to 
jam the links or gain comtrol of the vehicle. Primary consideratim should 
be Bea to gin of cmtrol vhich could result in weuthorised de-orbiting 





epee pe ais 











gS “ene  Pesmnnesd £3 i voberabanity soot be mininised consistent — 


3.3.7.3 Nuclear Hardening 
As @ design objective, new equipments electronic circuits should 
be designed to endure the level of radiation listed below without causing e 
catastrophic systen malfimctio. If this cannot be accouplished without 
pecalty in systen performnée, @ choice vill be mée ty the MMProgran 
- Birectorete. a ss a 


Prospt gamm radiation : 10° reds/sec (10° secona) 
Integrated gammm dove =. 10" rads - 
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_ 3.3.8 Requirements for Mission Tracking, Commmications and Control 
5 national Subs ystex Ground Envirament 


Normally, One-orbit control will be provided through the Tracking 
Stations under camtrel of the U. S. Air Force Satellite Control Facility 
under the direction of the SM Program Directorate for the vehicle : 
and the PSAPO for the payload. In case of abnormal flight conditions or 
enomalies of the vhicle and/or payload, commands shall be subject to review, 
epproval end control of the @iJ Program Directorate. Operations for the @ 
System shall be under the jurisdiction of the Flight Test Field Director 
(FEVD) A FScF with Test Adviscty: Support for mission provided in accordsnce 
with directives of the @B Progran Directorate. Hardware, software and 
_ procedures will be the same as those currently in use insofar as feasible. 
. The tracking stations identified in Sectim 3.1.1.1 will be 
utilgsed in conjunction with the Satellite Test Center (STC) to provide 


injection, tracking and telemetry readout 


ee wees. soe 











looand for vehigie and yayieed operations as a result of epheneris deter * 
oe “ey oe mination, miasion optimisation, and command selection by @§Mor Paaro as 

: - @ppropriate. Support will be also be supplied by SCF for operational tests, 

| dntegrated systems test and esseciated program activities which will allow 

 ” performmnee of the program abjectives in en efficient and reliable manner. 
a eee * Batellite Contre}, Center ot 

sia The Satellite Test Center eball perform the following funeticne: — 
A. Date Processing S 
a The data procdssing equipeent jaternces with the telenetry 
tenaiting and comand equipminite to provide information flow between the STC 
as the tracking stations. ‘Direct contact is mintained between the STC and | 
SI gee: stations. ‘The ‘mata ‘fmétions are as follows: ~ 
oe oe 1s Accept predicted. wequisition end ephemeris éate fron - 
ce ae the BIC to provide positional data for trecking ststion antenna systems.  ~ 
a 2. Accept trucking date fros the reder tracking equipment © eS 
oe. =u provide tracking data to the STC for use in ephemeria determination. . . = 
Piehe 3. Acespt commd Gate fron the S1C and provide the reader 
ie stom with informstion for trmesission to the velicle. 
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ae In addition, date processing equipment is used at IMBC (AP) for 
command generation, payload reporting and entre ore of meorbit payload 
control data. 


B. Bphemeris Determination 


Ephemerides will: be determined et the SIC using tracking data 
gathered by the stations to provide information for acquisition and coumand 
Selection for the Satellite Vehicle and payload. ‘he orbital period, perigee 
altitude, argument of perigee, orbit eccentricity and probable errors in these 
parameters are vital to proper adjustment of programmed commands during the 
wission. ‘he ephemeris will be utilized for computation of acquisition date, 
optimisation of the mission, selection of real time commands for payload 

functions, impact prediction, post flight data correlation, flight evaluation 
"end other such activities coincident with adequate program support. Ephemeris 
ion peririmeed mst be 1 very Bocarete: and should have the capability of 










Eat fue average Sg Sctermination: Gateliite epatiii” : 
$x cet "tor Pootopupte ‘ “eonmiand. selection must be know; 7 tat 
oF sufficient ie acquisitions, to: : 
ceees: @. $4.0 WAM. in track 
re wisie "Be £ 1.0 NMS cross track” 
ey ee e. $0.5 KM. in altitude” 
ae ne bs Missico programs will receive epheneris, telemetry, payload 
ere cepebitity, “gtored“céomands end altemetive camera programs, end operational - 
requirements ineluding target search sreas as inputs, and shall display the 
Pe "data In onder to select ctmmands necessary to contre) the centre operntions. 
a ice rae D. Command Sekection ~ 
= With the stored commands available through the Satellite 
SO > Vehicle orbital programmer, command selection shall be linited to the imple- 
“55° “pentation of the optimm Yeal-tine comands available for adjusting payload - 
“end vehdele events, All ‘coukends selectell for transmission to the vehicle 
Dou coteiod geen oieke! aa crenata paenne * station to - 


















: Ye. 
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3.3.8.2 . Ground Stations 
The tracking stations to be utilized in conjunction with the 
’ OC are identified in Sectian 3.1.1.1. Functional interfaces with the SIC 


‘are disoussed in Section 3.3.7.1. Station characteristics for tracking, 
_. telemetry and commami shell be as follows: 


irk 2 oa 





A. Tracking 
fe The PREcision LOng Range Tracking S-Band radar (PRELORT) 
oo “= ghall “be utilized for vehicle tracking. Thie radar operates in the 2.7 to 


“v2.9 kme frequency vand and transmits an interrogation code to the Satellite 
Vehicle and tracks the response. 


The radar has a 14 foot diameter parabolic 
reflector antenna. Peak power output is 325 kw with pulse widths of 1.0 + 
. 0.2 microseconds at pulse repetition frequency retes of 410, 512, 584, and 630 






meee at’ the third fosater) gel 

The TIM-18 and FPA: VEF 
me  Saiaaetey secsiving antennas | shalt provide "angles-only" back-up tracking 
‘ga + data, to the PRELORT. 





is Tracking support during the launch and ascent phase shall. be 
‘ ‘prortaes from VIS by" ‘tracking S-Band transponder signals with the PRELORT 









- 


as —_—_s 
Wil provide tracking support by seqiiring end tracking on S 


Poo transponder signals.” - Kewurance of {ull coverage ‘sball de provided by, . 
ae emma. angle~tracking data acquired fron the VEF telenetry antennas. 


For the ‘re-entry ‘Phases, }tracking shall be provided by 
utilising the FRULORT vaaay to obtain tracking messages trom the 
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_.- with the TIM-18 antenna from the re-entry capsule VHF telemetry signal. 

" Capsule tracking ‘is not used to determine capsule locationiAf re-entry has 
followed predicted conditions, however, angle data is significantly valuable 
if an overshoot should occur. The Shemya station shall provide telemetry 
recording and data processing. 


B. Telemetry 
2 The FM/FM ground station telemetry equipment operating 
in the 215-260 me band will be utilized. Receiving antennas will include _ 
the Tri-Helix, the Disc-on-Rod, the TIM-18 and Telemetry and Data antenna. © 
' Antenna use will be determined by availability. “ The following antennas 
shall be used to support the QP rrogran mission at the station locations 






 Double-Helix' dr’ FlatePlane Array 


Flat-Plone Array, Date Receiving 
or Double-Helix 


Disc~-on-Rod, or Double-Helix 


TIM-18, Data Receiving, or 
Double-Helix 


Bhemya Aumciliary oe. Tri-Helix 
oo ee Flat Plane Array or Double-Helix 









The ‘3 ‘yey video output received by the ground station shall 

he routed to SubCarrier Discriminators (scD's) for immediate processing of 

' status and control information. Transmission from the Satellite Vehicle 

" provides non-returneto-zero (RZ) modulation of the FM subcarrier date, with 
“modulation in the posittve sense only. Hence, the ground station discriminators 
“will ans a positive: Foltage for. an SERer “pens maxes signal. All channels ar Ss 





2a 
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Number of Deeomms Available 





(on A & B systems) (2) (2)* --- (2) 







(2) ane aes (2) 

(2) (2)* --- (2) 

(2) --- --- (2) 

(2) --- --- (2) 

Shemya Auxiliary --- --- --- (1) 

; (2) --- --- (2) 

¥A System Only 
c. Command 







* Real time’ commands are limited to the periods of time wnea 
Thite.¥ % - coraperagie sie view of ‘the ground stations.” ie 


E ceamand svaten, for Procranfficnann ie be the oe 
B-Band radar analog’ “pemmand mode, which comprises 6 tones and 15 commands. 
Two additional command systems are used to augment the primary command 
capability. These are the ZEKE (150 mc VHF) and ZORRO (S-Band digital). 
Depending upon the command, ZEKE commands will require transmission in a 
secure (encoded) or a clear mode. ZORRO commands will be transmitted in a 
sec - ‘Antennas used by SCF ground stations to transmit commands to 
the’ Satellite Vehicle shall be as follows: 





a Can System 
Anal ZORRO ZEKE 


Prelort Prelort Helix 
Prelort Prelort Helix 
. > Prelort Prelort Crogsed-Yagi 
7 Prelort Prelort. Helix 
Prelort Prelort Crossed-Yagi 
Prelort Prelort Crossed-Yagi 
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4.0 UALITY AS CE 
a. ie shall incorporate provisions for quality assurance 

at all levels of desig, fabrication and test es e means for attaining the 
program reliability objectives. The requirements of MII-R-27542 and MII-Q- 
9858, as modified herein end by the authority of individual contract, shell 
apply. ‘The payload shall comply to IMSC T3-6-002. 

en Design Reviews 

Design reviews shall be performed for the purpose of evaluating 

_the adequacy of design, design analysis, testing, and documentation. ‘The 
Contractors shall submit a design review plan to their respective Procuring 
Agency for approval. Design reviews shall in general be performed et the System, 
Subsystem, and Equipment levels in accordance with the following definitions, 
and shall apply to design modification as well as new design: 
; x + Prior t to the initiation of deteiled design ; 
tha pemantsprvitaingsy design criteria, and design eltematived 
[be reviewed. “ihe purpose of this review shall be to ensure thet the s 
 aesign epproach is fully compatible with requiremer.ts) end that factors of 
technical risk, cost, schedule ané utilisation have been adequately assessed. 


B. Detailed Review - Prior to engineering drawing release and/or 
pice to qualification testing, a detailed design review shall be conducted 
to assess the adequacy of —= ené testing. 







. Final Design Review - Prior to use in the (Bpysten, « 
final inte review shall be conducted to verify compliance with requirements 


- eané compatibility with System characteristics. In the conduct of the final 

' weview, development and test history including failure date shall be evaluated, 
end the resdiness for eprlication in the @eysten shall be substantiated. 

Conduct of design reviews shall be a respmsibility of each individual 

Contractor's management office for the§Bprogras, utilising the resources of 
affected design, analysis, test, manufacturing and fgspection organisations as 
epplicable within his company. The appropriate procuring agencies shall be 
given sdequste advance notice of ell design reviews, and stall receive 
documented summaries of final syste design reviews. 











“ yeation of recurring nk malfimeticrié and encualios, the mode of 
fatlure end positive corrective action shall be established for each occur- 





4.2 Category I System Test Requirements 

Category I test requirements shall encompass engineering, 
developmental, reljability and qualification testing. Test requirements 
shall specify the test planning, test conduct, data reduction and analysis, and 
test quality control. A formal reliability progrem is not a part of the 
Peyloed effort. 
4.2.1 Engineering Test and Evelustion 


Engineering tests are here defined as tests conducted for the 


purposes of determining feasibility, acquisition of state-of-art data, 
.@evelopment phase demmstration, and exploratory feilure mode simlation. 


The first form J-3 payloads will provide for adequate instrumentation to 
sllow an engineering evaluation of the improved Payload design. The J-3 


vezioes qualification system will also be maintained as an engineering test 





rence by the responsible ‘Associate Contractor. Engineering tests to simulate 


the ‘failure mode shall be performed in cases vhere sufficient diagnostic 


telemetry data cannot be provided to substantiate the nature of the malfunction. 
Such tests shall be conducted on an expedited besis to provide implementation 
of corrective acti ‘commerisurate with Progren schedules. Under these circun- 


' gtances, 6n informal test progran shall be acceptable as regards prior 
. ‘publication of test plan and procedural documents. However, detailed logs 
of exploratory tests shell be maintained ‘to account for all variations attempted. 
. Requirements for date measurement accuracy end snalytical correlation of the 
data with fuilure mode analyses, and post-test documentation shall not be less 
‘stringent than the requirements for a forsalised test progran. ; 


: be.2 Qualification (Prewyroduction) Tests 


Qualification tests shall be conducted to verify design adequacy 


ané to demonstrate a minieas level of equipeent ety: The test ee 
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are intended to be representative of the extreme conditions to which the 
equipment may be subjected during its lifetime. Testing to these conditims 
shall provide assurance of locating faults, thus compensating to some extent 
for the statistical limitations of the small sample size. Qualification test 
canditions shall consider the enviroments described wmder Section 3.1.3.3. 
The Batellite Vehicle equipment shall be qualified to the requirements of 
TSC 61178/D, except as specifically authorised. Payload equipment will be 
qualified to IMSC T3-6-002. Qualification test specifications, and all 
Geviations from the above stated requirements, shall be reviewed and approved 
by the Procuring Agency. Provisions for qumlification testing shall be 
specified in the Cantractor's Progran Plan‘ for the Procurement Contract. 
Detailed requirements for qualification testing of equipment shall be pre- 
sented in the applicable Equipment Specification. 


he 
dive, 


the ttre ‘eating of ; 
sicular itens of equipment fox the purpose of 
deternining naan-tine-to-failure, failure mode, statistical reliability end 
confidence factor. Yor@J System equipment, the results of qualification, 
acceptance and flight testing shall provide date for establishing equip ment 
" veldability estimates. This shall be accomplished by the collection, reporting 
end enalysis of equipment failure data dew to the component level. 
Reliability testing, as such shall be conducted on highly critical items of 
_ egstpment for vhich a relisbility base-line cenmot be established by data 
from other types ‘of testing. Reliability testing shall be conducted in 
tecordance with the Reliability! Program Flan of the Procurennt Contract as 
approved by the siacincslen ‘Agency. ; me 
3 "Dy Syston Test ents 

_ Category IT test requirements shall encompass the acceptance 
testing of comoments, equipments, vehicles and finctional subsystems for ‘| 
the peysten. me culmination of category TI testing is the flight-resdiness 
“certification for the comlete(@}systes prior to each mission lewnch. teat 
_ requirements ‘shall specify the test plaming, test conduct, dete reduction © 
tnd malysis, tnd tent ginlity conteel. : 








amb 
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4.3.1 Acceptance Testing Functional Subsystens 

Acceptance tests are intended to improve equipment reliability 
by disclosing workmanship defects in sufficient time to permit corrective 
action to be accomplished prior to the end use of the article. Acceptance test 
environments are intended to be comparable to nominal field enviroument in 


. .geverity, but shall avoid fatiguing or wearing out of the equipment. Test 


requirements shall provide for the detection and elimination of early-life 


> fatlures. Acceptance testing shall apply to all end-items delivered for use 





pity. 


‘in the@¥ systen, including spares. The Functional Flow Diagram of Figure 


tllustrates the levels of acceptance testing for the major end-items and 
functional subsystems comprising the QB systen. Additionally, each Associate 
Contractor shall provide for acceptance testing below the levels shown, by 
ee acceptance eee at equipment and Medaka levels in 


yt.ne 





The satellite vehicle camprieing a basic S018 modified in 
accordance with@@iProgram requirements shall be acceptance tested at the 
Contractor's facility in Sunnyvale, California. This test shall provide for: 
a complete evaluation of individual vehicle subsystems and an integrated test 


‘for concurrent operation of vehicle subsystems in a simulation of all critical 


phases of flight. kt. the eonclugion of testing, the vehicle with substantiating 
recorés shall be offered to thesprocuring agency as flight ready, with the 


4 exception of pyrotechnics, batteries, and similar items normally installed at 








approval of the@proeren Directorate. Test results, shall be presented ia. “2 


oe the Jaunch base. With the exception of a subsequent equipment malfunction ~ te 


prior to flight, there ‘ghall be no requirement for disassembling the vehicle ~ 


_ OF replacing wiring harnesses ‘hat, would iovalidate the prior condition at the ss 


completion of acceptance testing. ; * 


JA 


Testing. “aba be performed in ‘accordance with a detailed Test Flan’ 


an aes dice data tails format by aod be substantiated pre detailed = books - “s 
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a gat containing the test history, operations, equipment removals, failure data, and 
eS documented equipment configuration at the time of acceptance. Supporting 
. @nalyses shall be presented to define any test ananalies and corresponding 
- gorrective action. 


4h, . ‘ Launch cle 





Prior, oS The Stage I booster vehicle consisting of a standardised SLV-26, 
! ‘Thrust Augmented Thored, shall be acceptance tested at the Contractor's 
o.  faetltty dn Sante Moniga, Califorcia. Asceptance requirements shall be 
aS essentislly the same type as “stated above for SOLB. Testing shall be performed 
“Sn aocordatice with a detailed Test Flan under the requirements of the Accept- 
_, , ance Test Specification shown on Figure 6. In this case, acceptance shall be 
= the Faspousibility of the procuring agency. 






= ehe * ght be” a “the seoaurthg-s agency to ™ 
Nie roeciteants of the ancutenss specifications as shown in Figure 6. 

+ Detailed log books, test data, failure data, calibrations, and supporting 

: analyses shall be provided in documented form accompanying the deliverable 

ag Dardward. 









Atter + accaptasee, the camera eiutouenk and SRV's shall be provided 

as goverment furnished | equipment (G¥B) to the Payload Contractor for inte- 

: gration Lato the payload s¢ction of the Satellite Vehicle. Assembly of the 

gntegrated payload shall bein Sccordance vith the requirements of the payload 

” specification including all epplicable interface requirements. The payload 

-° mection of the Satellite Vehicle aball then be acceptance tested as a complete — 

">> 2. Mit, and offered for delivery to the “procuring agency.’ Payload requirements 
ee and acceptance specifications are shown on ‘the tree of Figure 6. Integration 

Systen Specifications, test: ‘plane “andi ‘Procedures shall be e gubject to. review, _ 












th 


eae 
‘ puree aa ao: 


te reed test _Pat.pnopby shalt be ‘aociieated an a test matrix ie 
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factory areas and at the lauch base. The test matrix shall provide the 
basis for approval modifications to implement changes to optimize the Payload 


Test Plan referenced on Figure 5. 


4.3.2 System Acceptance Test-Flight Readiness 

The test plans shown on Figure 5 shall document the final testing 
requirements for individual subsystems and assemblies of hardware comrising 
the GB systex launeh configuration. The interface requirements of Section 
3.3.6 and epplicable Interface Gpecifications shall be properly accommodated 
by the test plans. It is a program objective that all final testing prior to 
mating of the launch configuration be of confidence-test nature. Additionally, 
the tests shall minimize the necessity for disassembly and the disconnecting 
of electrical connectors in the flight wire harnesses. 


All Jevnch base tests shall be wider the jurisdiction of the 
pest shall. ‘be'performed 1 in accordance with « test procedure 
Seoe Het Wing. These requirements shall also apply — 


pre-launch mated tests and countdown of the flight-ready vehicles. 


Prior to laumeh, the @ppystem shall be reviewed and certified 
as ready to eccomplish the designated missim. The fiight readiness review 
will normally be accomplished one Gay prior to Aaumeching. The review will be 
conducted for the @Prograz Directorate by the responsible organization of 
the 6595th Aerospace Test Wing. ‘The readiness review shall include but not 
be limited to the following perticipants: 

A. Launch Base Test Wing - 6595th ATW 

B. ties Directorate 

Ce oad Subassenmb prodeck Office (PSAPO) 

De 








Western Test Range 
F. Air Force Satellite Control Facility 
G. Growmd Guidance Contractor - BIL/WECO 
H. Stage I Booster Contractor - DAC 

I. Satellite Vehicle Contractor - IMSC 
J. Payload Integrating Contractor - IMSC 


K. Supporting Orgmmizations for the Launch Wing, Western Test 
Range, and Satellite Control cies such as mere Range 
Safety, ote. ; | s 











4.3.3 Acceptance Test Documentation 
Documentation provided by Contractors at the time end-item 


hardware is offered for acceptance shall include the items listed under 
Section 4.3.1. The Contractor end-item specifications of Figure 6 shall 
specify detailed documentation requirements. Documentation for operational 
organizations shall be in accordance with the requirements of operational 
plans as shown on Figure 5. 








— 


rand | its mission Saint #6 that a malfunction of the research payload can 
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Ae) tion for Deliver 
Specifications for all end-item hardware to be delivered into 
the System shall specify detailed requirements for delivery preparation. 
These requirements shall provide for storage and. shipment, with due consider- 
ation of enviroments to be encountered subsequent to leaving the contractor’s 
facility. Special precautions shall be taken to protect payload equipment 
from damage and contamination. . 


6.0 Notes P 

For certain missions, a small excess performance capability is 
provided by the launch vehicle subsystem, over and above the requirements to 
place the mission payload into orbit. In these instances it may be desirable 
to utilize the full performance potential of the System and carry research 


a iceds, 9a the 1 ath oguipsent rack of the Gatellite Vehicle, Research payloads 


dopally aot alactrtoally isolated from the datellite Vehicle | 








es 


in no way compromise “the ‘primary mission. Approval to incorporate research 
payloeds on the Satellite Vehicle shall be contingent upon presentation of 

a thorough failure-mode analysis to substantiate the element of risk involved 
to the Qui ssion. Final approval to carry a research payload shall rest with 
the Satellite. Operations. Center,. All secondary payloads to be carried shall 
be within the allowable weight margin for the mission, and shall conform to 


the interface requirements specification for Agena Model 39205/Research 


Payloads .(IMBC ASLT9TL). 


Agena S015 and SSO1B vehicles are both covered by the single 
specification, LMSC 1414870, for standardized Agena vehicles. The SS01B 
designation applies to serial mmber vehicles delivered subsequent to First 
Article Configuration Inspection (FACI). The relatively minor differences 
in vehicle equipment are defined by IMBC 1414879, "Detail Specification SO1B 


and SS01B Vehicles”. 





6.1 


. 
ry 
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List of Abbreviations 





Abbreviations Full Terminology 

AC, ac Alternating Current 

AF Airy Force 

AFSCF Air Force Satellite Control Facility 
AGC Automatic Gain Control 

AGE Aerospace Ground Equipment 

AP Advanced Payload, Primary Payload 
ATW Aerospace Test Wing 

BIL Bell Telephone Laboratories 

BIU British Thermal Unit 

C&C Communications and Control 







in renter oon peiier se 


‘Decibels 


="$, de~ T: Dhvect Current 
deg Degrees 
DISIC Dual Improved Stellar Index Camera 
DPE Data Processing Equipment . 
F Fahrenheit 
F/c Flight Control 
IM Frequency Modulation 
Ft, ft Feet 
G&C Guidance and Control 
GERZ General Electric Return to Zero 
GFE Govermment Furnished Equipment 
aa 
HG, hg 
BR, br Hour 
s Horizon Sensor 
an. eee 
Ir “Intermediate Frequency > 
Ine Image Motion Compensation 
IR Infra Red 
TRIG : Inter-Range Instrumentation Group 
TRP ; Inertial Reference Package 
KIA8 ° Knota Indicated Air Spe 
cs GHneEne 
ae Lockheed Missiles end oo Company 
4 










Peuact Vehicle 


2 fig 






Abbreviations 


MIL 
MM, mm 
MSL 


N 
es 
NM, om 
NRZ 
NTS 


ORD 
OSFG 













. Request for 


secc vo, GB |ros2. 
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Full Terminology (Cont td. 


Military 
Millimeter 
Mean Sea Level 


North 


Nautical Miles 
Non Return to Zero 
North to South 


Orbital Requirements Document 
Orbital Sine Function Generator (Yaw Programmer) 


Pulse Amplitude Modulation 
Point Arguello Launch Complex 
Pulse Duration Modulation 
Pulse Position Modulation 
Program Pah acpbar is Serene neta: 
a; : ec oe. > 


~ ss, ¥. 
we 
% 









Radio’ Frequency. 
Proposal ~ 
Range Safety Command 
Root Sun Square 

Real Time Command 
Re-entry Vehicle 








South 


SHEETS Diseriminator 


Satellite Control Facility 

Subcarrier Oscillator 

Standard Launch Vehicle ae 
Stored Program Command ae 


. Satellite Re-entry Vehicle 


Satellite Test Center 
Standard 

South to North 
Satellite Vehicle on, : 


Tested and Guaranteed - e 
Thrust Augmented Thor 
Telemetry 


Telemetry, Tracking and Command ge 
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Abbreviations 


UHF 
USAF 


VAFB 
vco 
VuF 


ca 








seco, GMB: 1 


DATE lL June 1966 


Full Terminology (Cont fa. ) 


Ultra. High Frequency 
United States Air Force 


Vandenberg Air Force Base 
Voltage Controlled Oscillator 
Very High Frequency 


a Meter 


Western Test Range 








ATTACHMENT #3 . 


ERROR BUDGETS 


(This attachment will be incorporated into the 
rpo 


Systé@ms -Specification at.a later date.) 
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